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} Design and Operating Engi- 
neers may obtain a copy of 
aS our Engineers’ Piston Ring 
Handbook by writing ... on 
company letterhead. 


THE TOUGHER THE JOB... 


THE BETTER THE RINGS HAVE TO BE 


Wherever Engineers buy ‘‘on the 
record’’ American Hammered Piston 
Rings are specified because of their 
proven dependability and economy. 
These De La Vergne Diesel engines 
with American Hammered Piston 
Rings are giving extraordinary service 
on a pipe line between Tulsa and 
Kansas City. For over 20 years De La 
Vergne has been a consistent user of 
American Hammered Piston Rings. 


By close contact with Diesel manu- 
facturers and operators, American 
Hammered engineers are in a position 
to specify the correct rings for every 
purpose. In tough service the Gold 
Seal ring has always shown remark- 
able results. Where engines must be 
put under full load immediately, the 
Gold Seal ring has done the job with 
no scoring or scuffing and with a mini- 
mum amount of wear to the cylinders. 


KorpreERS COMPANY + AMERICAN HAMMERED PISTON RING DIVISION + BALTIMORE, MD. 


OTHER KOPPERS PRODUCTS: Coal . . . Coke . 


Piling . . . Waterproofing . . 


. Fast’s Couplings . . 
. Built-up Roofs . . . Materials Handling Systems . 


- Treated Timber, Poles, and 
. - Special Machinery 
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The eight cylinder, 
21” x31’ NORDBERG 
Two Cycle Diese] 
rated at 3180 hp. in. 
stalled in the power 
plant of the Bermuda 
Electric Light, Power 
& Traction Co., Ltd., 
Pembroke, Bermuda. 


The Erie Forge Company 
makes rough and finished 
connecting rods, piston 
rods, crossheads, genera- 
tor and extension shafts 
and crankshafts for all 
makes and types of Diesel 
engines 


FORGE COMPANY, 


eight cylinder, 
ilt by Nor — 
Diese and in 
Plant 
ith an Erie crankshaft. 
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On this page are exterior illustra- 
tions of the three new U. S. Navy 
Fleet Tugs. On opposite page, the 
upper view shows two of the Gen- 
eral Motors main engines. Lower 
view shows four General Electric 
propulsion motors and Farrel-Bir- 
mingham reduction gear. 


0. 


the be 
when 

cently 
the B 
Diesel. 
typifie 
which 
ing up 
to nor 


The 
three | 
have | 
Tugs. 
3 in. 

provid 
was be 


Becaus 
line sh 
time al 
mitted 
interes! 
sists 
twelve 
rated a 
3,800 h 
gine in 
Genera 
engines 
and on 
der, tw 
1,200 
power, 
tug for 


So, the 
of a mu 
powerfu 
the Fle 
precede 
these tu 
Main di 
drive 


pelier. 


In taki 
built th 
has bee 
Operatio 


| 


qiree New Navy Fleet Tugs 


= By REX W. WADMAN 
ee a All illustrations from official United States Navy 
photographs 


: Our progressive Navy tore a chunk out of 
the book of precedents and threw it overboard 


Me when it designed the three new Fleet Tugs re- 
a cently completed at the Staten Island yard of 

the Bethlehem Steel Company. Selection of 

Diesel-Electric drive for these three big tugs 
es be typifies the splendid spirit of progressiveness 
which permeates our whole Navy in the build- 
ing up of our first line of defense to be second 


to none in the world. 


The Navajo—the Seminole —the Cherokee — 
three fine old American Indian names which 
have been given to these three Navy Fleet 
Tugs. Each tug is 205 ft. x 38 ft. 6 in. x 14 ft 


$ in. Large fuel and lubricating oil capacity 


provide ample cruising radius. Speed on trials 
was better than 15 knots. 


Because these three vessels are essentially first 


line ships, that is all which can be said at this 


time about the tugs themselves, but we are per- 
mitted to discuss at some length the extremely 
interesting propulsion equipment, which con- 
sists of four model 12-567 General Motors, 
twelve cylinder, V-type, two cycle Diesel engines 
rated at 950 hp. each at 750 rpm., a total of 
3,800 hp. of main engines. The auxiliary en- 
gine installation consists of two model 233-A 
General Motors eight cylinder, four cycle Diesel 
engines, each rated at 150 hp. at 1,200 rpm.. 
and one model 6-71 General Motors six cylin- 
der, two cycle Diesel engine rated at 90 hp. at 


1200 rpm.: A total of 390 hp. in auxiliary 
power, giving a total of 4,190 hp. aboard each 
tug for all purposes. 


So, the Navy has pioneered in the adaptation 
- ge of a multiple Diesel engine installation in these 

a powerful, highly important new additions to 
the Fleet and the Navy definitely broke with 
precedent in laying out the engine room for 
these tugs, not only in selecting Diesels for the 


main drive, but also in selecting Diesel-Electric 


drive through a reduction gear to one pro- 
pelier. 


In taking this progressive step the Navy has 
built three ultra-modern Fleet Tugs in which 
has been incorporated extreme flexibility of 


Operation, extremely low operating costs, plus 
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the minimum amount of space devoted to ma- 


chinery. 


The four main engines with their generators 
are separated completely from the propulsion 
motor room by a through bulkhead, a unique 
feature of design only practical with a Diesel- 


Electric layout. 


The propulsion and auxiliary power equip- 
ment installed aboard each of the three Diesel- 


electric tugs includes the following items: 


Four main propulsion motors, each 550 volts, 
single armature type, separately excited from a 
120-volt supply. 


Four main generators, each 550 volts, separately 
excited from a 120-volt supply, Diesel-engine 


driven. 
One exciter, rated 60 kw., 1200 rpm., 120 volts, 
self-excited, Diesel-engine driven. 


Two ship's service generators, each rated 100 
kw., 1200 rpm., 120 volts, self-excited, Diesel- 


engine driven. 


Current for excitation of the four main gener- 


ators and four main motors is supplied by a 


Generator end of one of the four General 


Motors main engines, each rated at 950 hp. 


separate General Motors, Model 6-71 two cycle 
Diesel engine, direct-connected to a 60 kw. 
exciter-generator. Emergency excitation may 
be supplied by either of the two 100 kw. Gen- 
eral Motors Diesel-driven ship’s service gener- 
ator sets. The 60 kw. engine-driven exciter 
supplies power to the excitation bus for the 
fields of the main motors and generators. The 
100 kw. ship’s service generators can also sup- 
ply power to the excitation bus, but the switches 
are arranged so that only one of these machines 
can be connected to the excitation bus at one 
time. The 100 kw. generators also supply the 
general ship’s service power and lighting cir- 
cuits. Either GEN 1 or GEN 2 may be con- 
nected to the auxiliary-power bus by throwing 
the main switch to the AUX. P. position. The 
main switches of these two main generators are 
interlocked so that only one can be thrown to 
the AUX. P. position at once. 


The arrangement of the equipment is shown 
in Fig. 1. Power for the propulsion motors is 
furnished by the main generators. The motors 
drive the propeller through reduction gears 
manufactured by the Farrel-Birmingham Com- 
pany. The propulsion gear unit is of the two 
bearing, single reduction type, fitted throughout 
with Timken roller bearings and provided with 


a self-contained lubricating system. 


The speed of the vessel can be controlled from 
the pilot house or from the engine room by 
varying the strength of the generator field and’ 


or the speed of the driving engines. It is also 
possible to use either one or two of the main 
generating units to supply power for extra heavy 
auxiliary loads, such as the electrically-operated 


towing engine. 


The main propulsion control consists of four 
generator panels and one motor panel. Each 
one of the main generator panels contains a 
voltmeter, generator field ammeter, and engine 
speed indicator, together with a hand wheel 
which connects the corresponding generator for 
starting or propulsion. In addition, the hand 
wheels on two of these panels control the set- 
up for providing the power for the extra heavy 
auxiliary loads. The motor panel contains the 
following instruments: motor ammeter, motor 
field ammeter, excitation voltmeter, motor and 
ground detector, voltmeter, master shaft revo- 
lution indicator, engine order telegraph indi- 
cator. It also contains the main control oper 
ating hand wheel, transfer control hand wheel, 


and motor field rheostat hand wheel. 


After all engines are connected to the propul 
sion bus, the boat is operated from full speed 
ahead to full speed astern by operating the one 
control operating hand wheel on the motor 
panel, or, if desired, the transfer switch may be 
set for operating from the pedestal contre! in 


the pilot house. 


It can be seen that complete flexibility is ob 
tained in that the operator has control of oth 
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A pump bay with 100 kw. auxiliary Diesel gen- 
erating set, encased in Hussman Accoustic Hood 
and mounted on Hussman Spring Base, at left 


is also 
; the number of engines used for propulsion and 
the engine speed. This flexibility permits the 
a heavy 
’ ship to be operated even above half speed by el ( 
perated . 
the use of but one main engine at very little 
over the idling speed of the engine. : 
General Electric Company supplied all the main 
Each 
generators, propulsion motors and electric aux- 
tains a 
iliary power equipment, and Woodward gover- 
nors are on all main and auxiliary Diesels. ; 
| wheel Harri 
arrison heat exchangers are used throughout 
ator for ' 
all three tugs for the closed cooling water sys- Top: Battery of Purolator 
e ha 
tem and for the lube oil lines. There is a pr les f oo . — 
he arrison heat exchangers 
Goulds Hydroil on the lube line and the fuel above and Goulds Hydroil on 7 
' line in each tug. Purolator filters are installed lube line below. At left is 
ains the the control panel section of 
an on lube lines of all main engines. An inter- the main switchboard and be- * 
. esting feature of the three auxiliary engines is low oP ye wn No. 1 “ae 
tor an general arrangement of the 
a ae that they all are mounted on Hussman Spring machinery. 
Mountings to eliminate vibration and each i 
auxiliary engine is encased in a Hussman Ac- » 
I coustic Hood to segregate engine noise from : 
ine the rest of the ship when nothing but auxiliary 
engines are in operation or needed, thus greatly 
, contributing to the comfort of the officers aid 
P crew. Engineering Specialties supplied the 
Vortex spark arresting silencers and there is a 
the one 
Weston tachometer for each main engine on t 
the switchboard and mounted in the pilot 
be 
house. 
ntre!| m 4 
Again, congratulations to our United States 
. Navy for progressive thinking and acting in 
. building these three fine Diesel Electric Fleet 
of jot 


Tugs. 
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This huge emporium is lighted inside 


and outside by two Caterpillar Diesels and Star generators. 


Waste heat from engine jacket water heats the enclosed dining porches and domestic hot water. 


ROADSIDE REST. OCEANSIDE. 


F OR twenty years Leon Shor and Murray 
Hatfield have been serving the public with good 
food and warm hospitality at Roadside Rest, 
Oceanside, Long Island. From a one-man hot 
dog and hamburger stand, this now famous em- 
porium has grown to cover five acres with facili- 
ties for both indoor and outdoor dining and 
dancing, as well as parking space for a thousand 
cars. Similar Roadside Rests, established by and 
from the experience of Messrs. Shor and Hat- 
field, are flourishing at Miami, Florida, and on 
Sunrise Highway, Long Island. At Oceanside 
it is common practice for the public to consume 
a ton each of hot dogs and hamburgers most 
any sunny Sunday. That is roughly 16,000 hot 
dogs to those of us who just eat them. 


Mr. N. R. Schafler of Atlantic Heat & Power, 
Inc., after patronizing Roadside Rest for some 
time, suddenly realized that the cost of lighting 
this extensive establishment inside and outside, 
in addition to heating its large dining rooms 
and porches, must be terrific. He was right in 
his assumption and he had little difficulty in de- 


By DWIGHT ROBISON 


veloping an acceptable proposition predicated 
on lighting with Diesel generated current and 
space heating with waste heat from the engine 


jacket water. 


Two Caterpillar Diesels have just taken over the 
job and the present rate of saving over utility 
cost for current only is $3,072 per year. A 
further saving estimated at $60 per month will 
be realized through heat recovery for space heat- 


ing and domestic hot water. 


One 6-cylinder, 4-cycle, 534 in. bore, 8 in. 
stroke, 900 rpm., 95 hp. Diesel is direct-con- 
nected to a Star 70 kw., 220/110 v., single phase 
alternator. The other unit is a 4-cylinder, 
4-cycle, 534 in. bore, 8 in. stroke, 900 rpm., 60 
hp. Diesel, direct-connected to a Star 40 kw. 
alternator. Both generators are equipped with 
built-in voltage regulation. The Diesels are self- 
contained units with built-in fuel pumps, 2-cyl- 
inder gasoline starting engines, Purolator lube 
oil filters, Donaldson intake air filters for both 


the main and starting engines, and Pickering 


i. 


governors. Piston rings are Perfect Circle. The 
engines are operating on Paragon fuel and 


lube oils. 


The quiet atmosphere of Roadside Rest tems an 


could not be jeopardized for the sake of cutting lube oi 
the light bill by better than 75 per cent. Both alarms 
vibration and sound must be withheld from not normal 
only the dining rooms and porches, but also engine 
from the open air dining and dance area ad- Westco 
jacent to the engine room. Korfund Vibro througt 
Damper bases under each engine-gencratot air thre 
unit effectively handle the vibration. Burgess the hea 
exhaust snubbers render the exhaust inaudible open su 
and Celotex acoustic tile on engine room walls from w: 
and ceiling completes the job of isolation. Should 
ceed a t 
Simplicity marks every feature of this installa a solone 
tion. Except for starting, stopping, or switching surge tz 
of engines by one of the regular staff, the plan limits h 
runs continuously, without attention, from 7 tank on 
A.M. to 2 A.M. in the winter and wil! run 
twenty-four hours a day in summer. Minn: ap During 
lis-Honeywell aquastats on the jacket water sy* water he 
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tems and Pressurtrols, of the same make, on the 
lube oil systems are connected to bell and light 
alarms in the kitchen to give warning of ab- 
normal conditions. For winter operation, the 
engine jacket water at 180° is pumped by a 
Westco 50 gpm. positive displacement pump 
through four Ilg unit heaters which blow warm 
air through the spacious, glassed-in porch. From 
the heaters, the water is returned at 110° to an 
Open surge tank on the floor above the engines, 
from whence it returns by gravity to the engines. 
Should the return water from the heaters ex- 
ceed a temperature of 145°, an aquastat actuates 
a solonoid valve which admits cold water to the 
Surge tank from the city mains. A float valve 
limits high and low water levels in the surge 
tank on the floor above the engines. 


During the summer months, the engine jacket 
water heat will be extracted by a Ross exchanger 


These views emphasize 
the compactness and 
neatness of this installa- 
tion. Note Donaldson 
intake filters on both 
main Diesels and gaso- 
line starting engines. 
Note the fabricated steel 
sub-base which rests on 
Korfund Vibro Damp- 
ers flush with the floor. 


to heat the domestic water supply. A cooling 
tower will be added to release excess jacket 
water heat. 


The compact two-panel switchboard is mounted 
in a recess in the engine room wall and is set 
off by black tile. Each panel carries Weston 
voltmeter, ammeter, and field rheostat, and a 
generator switch. A Sangamo Watthour meter 
completes the switchboard apparatus. 


The general public attracted to the Roadside 
Rest is much intrigued upon learning that 
Diesel engines are responsible for the outstand- 
ing interior and exterior lighting effects, as well 
as the warmth of the glassed-in porch on cold 
winter days. They frequently ask to see the 
plant and they go away singing praises of Diesel 
engines. Mr. Schafler, Chief Engineer of Atlan- 
tic Heat & Power, Inc., designed and installed 
the entire Diesel plant and heating system. 
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“On location” . . . Dravo Corporation's Diesel-powered dredge No. 9 sur- 
rounded by the barges which will take its various products to market. 


DRAVO DREDGE No. 9 


By GEORGE D. CROSSLEY 


I, order to produce the “quality specifica 
tion” sand and gravel demanded by concrete 
technicians today, the Keystone Sand Division 


of Dravo Corporation, Pittsburgh, Pa., recently 
revamped its dredge No. 9, enlarging it, and 
putting in $250,000 worth of new equipment. 


Tests have shown that stronger concrete can 
be made with less cement, providing the sand 
and gravel meet rigid specifications of clean- 
ness, uniform grading, proper particle shapes, 
and a greater percentage of fines in the sand. 
To make such material, it was decided to ex- 
pensively alter the company’s dredge No. 9, this 
work being done at the marine ways and out- 
fitting dock of Dravo’s Engineering Works Di- 
vision at Neville Island, on the Ohio River 


just below Pittsburgh. 


Because so much new machinery was nee:led, 
the hull of the dredge had to be made larger 
to develop greater displacement and more «eck 
space. Originally measuring 145’ x 38’x 6 9”, 
the hull was split in two and a prefabricated 
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section 12 ft. 6 in. long was inserted. The hull 
also was opened lengthwise on each side and a 
section 6 ft. 6 in. wide was inserted on the 
starboard side and a 5 ft. 6 in. section added 
on the port side. These sections increased the 
buoyancy and provided two additional water- 
tight compartments. The remodeled hull, 12 ft. 
wider and 12 ft. 6 in. longer, was also equipped 
with additional trusses to carry the increased 
weight of the superstructure which was exten- 
sively altered to accommodate the installation 


of new power and processing machinery. 


No change was required in the digging mech- 
anism, but new processing equipment installed 
included a new vibrating scalping screen, five 
new vibrating screens for grading and separat- 
ing, two rotating material scrubbers, an ad- 
justable impact crusher, four new belt con- 
veyors, chutes and hoppers for classifying and 
remixing materials, and two 3-drum warping 
engines. The equipment is all motor-driven, 13 
large motors being required all told. Thus, 
increased generating capacity was required. 


The new power plant consists of two Cooper- 
Bessemer 8-cylinder Diesel engines, rated 210 
to 300 hp., direct-connected to Elliott 250-volt, 
va) iable-speed, direct-current generators. The 
kilowatt output of each generator increases from 
140 kw. to 200 kw. as the speed is increased 
from 525 to 750 rpm. At the present time the 
units are operating at 550 rpm. To get more 


power for increased capacity of the dredge, it 


The two Cooper-Bessemer 
Diesels and Elliott geneva- 
tors with Korfund Vibro 
damper bases set on the 
floor plates. 


is only necessary to speed up the Diesel en- 
gines. The engine governors are Woodward 
type “SI.” The generators are unusual in 
that they operate under this variable speed 
range and maintain constant voltage. This is 
accomplished without a voltage regulator and 
without separate exciters. Voltage regulation 
obtained is very satisfactory over the entire 
range of speed. Automatic overvoltage relays 
are installed to prevent a voltage increase over 
a predetermined limit when the Diesel engine 
speed is increased, should the operator fail to 


adjust the setting of the field rheostat. 


Another outstanding feature of the installation 
of these two Cooper-Bessemer Diesel engines 
is that each engine is mounted on ten Korfund 
steel spring Vibro dampers as is evident from 
the engine illustration herewith. The use of 
Korfund dampers makes it possible to set these 
two big engines on the floor plates of the dredge 
without transmission of normal operating fre- 
quencies to the steel hull. 


As soon as the second engine was installed, 
dredge No. 9 started work in the Ohio River, 
near the Dravo shipyards on Neville Island, 
and results quickly established her excellent 
efficiency. The dredge is a complete sand and 
gravel factory which converts the raw material 
found on the river bottom into thoroughly 
clean and properly graded gravel and finely 
screened sand. The first stage ladder of buckets 
carries the raw material from the river bed to 


the 


a coarse screen which merely re- 


‘scalper,’ 
jects large rocks and objectionable material. 
Cobblestones too big for use in their natural 
state are sent by belt conveyor to crushers. 
From the scalper, a second ladder carries the 
material to the top of the superstructure, where 
it begins to encounter the various washers, 
scrubbers, and classifying screens that insure 
cleanliness and uniform grading. The photo- 
graphs reproduced show some of the processes. 
Clean, well-graded sand is delivered to the 
barges because efficient screens, improved de- 
watering, and crusher-made fines assure the pro- 
duction of a superior product. The addition of 
two rotating material scrubbers greatly im- 
proved the general operations of this dredge. 
Ultimate quality of material depends largely 
upon violent vibration which keeps the par- 
ticles separated and permits more thorough 


washing and screening. 


The dredge works with two barges on each side, 
running different classifications of material into 
each barge. The barges, which hold from 500 
to 690 tons of material each, are towed away 
when filled and replaced with empties. The 
dredge turns out material at the rate of 400 
to 500 tons per hour. It has furnished much 
sand and gravel for concrete work on the fa- 
mous Pennsylvania Turnpike, between Pitts- 
burgh and Harrisburg, now being rushed to 
early completion, and its Diesel-generating units 
continue to furnish dependable, flexible power, 
with ample reserve capacity. 
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Tux Brunswick General Home at Amity- 
ville, Long Island, dedicated to the care of a 


large variety of special sanitarium cases, is 
typical of the many institutions now enjoying 
immunity from light and power current fail- 
ures through self-owned and operated Diesel 
electric generating plants. Unfailing electric 
current is of prime importance in the care of 
the sick. Next in importance to private insti- 
tutions of this sort are the economies in the 
cost of electric current which the individual 
Diesel plant invariably effects. 


Spread over two city blocks are the fifteen 
buildings and cottages which comprise the 
Brunswick General Home. General equipment 
includes complete hospital facilities such as 


modern x-ray laboratory and operating rooms. 


The new administrative building includes of- 
fices, hospital facilities, and staff dining rooms. 


BRUNSWICK 
GENERAL HOME 


By DWIGHT ROBISON 


Excepting three cottages, located apart from the 
general grounds, which are still on utility light 
service, the entire electric load of this sani- 
tarium is undertaken by the Diesel generating 
plant. Mr. C. F. Vetter, Jr., of Peet and Pow- 
ers, Inc., New York, designed and installed the 
plant, using a Ruston slow speed, heavy duty 
horizontal Diesel engine of the single cylinder 
type, having a 1214” bore and 22” stroke, 66- 
73 hp. The engine is V-belted to a Star 44 kw. 
alternator with built-in voltage regulator. Com- 
pressed air for engine starting is secured by 
exhausting the engine compression back into 
a storage bottle after the engine has attained 
a speed sufficient for the kinetic energy of the 
flywheel to carry over for eight or ten revolu- 
tions. This arrangement eliminates the usual 
auxiliary air compressor. 


The Ruston engine accessories consist of a Tees 
dale automatic fuel transfer pump with 4 
Goulds emergency hand pump, an American 
intake air filter and a Burgess Snubber in the 
intake line. Cooling is effected by a window 
mounted Rome Turney radiator fitted with 4 
De Bothezat fan which is actuated by a Mercoid 
automatic thermostatic switch in the jacket 


water system. 


Standing by to take overloads and emergency 
demand is a Superior six-cylinder, 414” bore, 
534” stroke, 75 hp. Diesel engine, direct cot 
nected to a Star 50 kw. generator. This engine 
is equipped with American Bosch injection, 
Purolator fuel oil filter, Pierce governor and 
Leece-Neville electric starting motor, Cooli:g is 
handled by the system described above. The 
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Superior Diesel is mounted on a_ vibration 
absorbing base supplied by the Vibration Elimi- 
nator Company. Lube oil is Gulf Parvis M. 
A Briggs batch reclaimer handles the lube oil 


from both engines. 


The Seaboard Electric switchboard is equipped 
for manual paralleling of the engines and car- 
ries a specially designed automatic switch which 
starts the standby engine when the voltage on 
the main generator drops to 90 V. 


The installation is simple in setup and opera- 
tion and requires no extra help for mainte- 
nance. It has a perfect performance record of 
two years. The expense charged to the plant 
for the year 1939 totalled $1447 which in- 
duded cost of fuel and lube oil, inspection and 
repairs, and insurance. Utility charges for the 
five years prior to installation of the Diesel 
plant averaged $5500. per year. The Diesel 
generating plant has therefore reduced current 
cost hy 74 per cent. 


In speaking of the saving in favor of the Diesel 
Plant, Dr. C. L. Markham, treasurer and physi- 
cian-in-charge, pointed out that they have in- 
Stalled several outside floodlights and have 
generally added to the electrical load since the 
Diesels were installed. The matter of electri- 
fying the kitchens is now under consideration. 


The Superior Diesel and 
Star generator standby unit. 


General view showing main 
and standby engines. Note 
Briggs lube oil reclaimer, 
lower center. 


The Ruston heavy duty horizontal Diesel and Star main generating unit. ie 


NORDBERG DIESELS 


FOR C-2 CARGO SHIPS 


Nordberg Diesel Engines will propel four more C-2 cargo vessels to be built 
for Tampa Shipbuilding & Engineering Company for the account of the United 
States Maritime Commission. The two engines in each vessel are connected to 
a single propeller shaft through hydraulic couplings and a gear reduction unit 
developing the normal shaft horsepower of 6000 at 225 R.P.M. engine speed 
with 92 R.P.M. propeller speed. Each of these engines of nine cylinders develop 
3150 brake horsepower and are of the mechanical injection type, single 
acting, two cycle, direct reversible and fitted with crossheads. They are exact 
duplicates of the eight engines now built or building under a previous contract 
from the same ship yard and also for the United States Maritime Commission. 


NORDBERG MFG. CO. MILWAUKEE, WIS. 


-NORDBERG MARINED 
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Nordberg Diesels for marine service are built in two and four cycle types. As licensee 
for Burmeister & Wain, the combined experiences and designs of Nordberg and this 
well known European Builder are available to users of Marine Diesels in this country. 
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- ED to be the first “Open River” type 
tug ever built, the twin Enterprise Diesel en- 
gined Keith is by all odds unique in design and 
performance. She is the result of many attempts 
to create a vessel that would operate in the wild 
upper reaches of the Columbia River toward the 
mouth of the Snake River, at Wallula and 
Pasco. Here the Columbia is uncanalized be- 
tween the Celilo Canal and Umatilla; the 
corkscrew channel and the velocity of 9 to 10 
knots at certain river stages call for a specially 
designed craft and a cat-like type of navigation 
not yet found in a rule book or on charts. 


Imagine a tug powerful enough to handle two 


By CHAS. F. A. MANN 


to four 300,000 gal. oil and gasoline or 500 ton 
wheat barges both up and down river in such go- 
ing; supple enough to turn about in a circle, the 
diameter of which is one and one-half times the 
ship’s length; with a hull capable of bouncing 
off rocks without damage—and you have a 
general idea of this remarkable craft, the Keith. 


She is of all welded steel construction, having 
3% in. shell plating on bottom and bilges, %e in. 
topsides, and 14 in. decking. Her length is 92 
ft. 6 in., width 25 ft. 6 in., and molded depth 
6 ft. € in. with a draft of only 3 ft. 8 in., dis- 
placing 151 gross tons. The full tunnel stern 


affords almost complete protection for the twin 


NEW UPPER COLUMBIA RIVER 


DIESEL TUG “KEITH” 


screws. .Extending through the center of the 
hull for a distance of 75 ft. is a hollow weided 
stiffening member 2 ft. wide, reaching up to the 
level of the main deck, which provides storage 
space for 5,000 gallons of fuel oil, 100 gallons of 
lube oil and 600 gallons of fresh water. 


On either side of the longitudinal girder amid- 
ships are the two watertight machinery spaccs. 
Herein are installed twin Enterprise, 6-cylinder, 
12 in. bore, 15 in. stroke, direct reversing Diesel 
propulsion engines which, with their Swiss-mace 
Buchi superchargers, develop 1,000 hp. each «t 
650 rpm. Each engine is controlled from three 
points on the ship: the engine room contr! 
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station, a full double synchronized control stand 


on each side of the broad pilot house and a 
third control stand atop the pilot house for use 
in severe weather and in close quarters when a 
full view is essential. The control stations were 
supplied by the engine manufacturer. Each of 
the pilot house control stations include separate 
sets of gauges for each engine and Weston elec- 
tric tachometers. The engine accessory groups 
are made up of Harrison heat exchangers for 
jacket water and lube oil cooling, Weston elec- 
tric tachometers, Purolator fuel and lube oil 
filters, and Curtis air compressors belt-driven 
from the flywheels. Zero-Lash hydraulic valve 
tappet clearance takeup systems are used on the 
engines. The auxiliary unit, mounted forward 
of the main port engine consists of a Gencral 
Motors, single cylinder, 27 hp. Diesel, driving 
a 15 kw. General Electric generator, Curtis air 
compressor, and rotary deck and fire pumps. 


Fach main propulsion engine is mounted on 
ten Korfund steel spring vibro-isolators, five on 
a side. These isolate the engines from the main 


Shop view of the new Enter- 
prise Diesel engine with Buchi 
supercharger in place. So 
equipped, this engine develops 
1,000 hp. at 650 rpm. 


c 


> 


View of starboard main Diesel showing 
Korfund steel spring Vibro-Isolators. 
Note also Purolator fuel oil filters. 


seatings, thus eliminating transmission of nor- 
mal operating frequencies to the light, flat- 
plated hull. ‘Two Thomas flexible couplings on 
each shaft compensate for any misalignment 
due to the slight free oscillation of the engines. 
This modern drive arrangement is well illus- 
trated by the accompanying diagram. 


The Enterprise Engine Company devised the 
unusual and interesting power train hook-up. 
Just aft of the flywheel, connection is made to 


the forward Thomas flexible coupling, then an 
intermediate shaft which, in fact, is a tube 
1234 in. in diameter and 15 ft. long, connects 
to the after Thomas flexible coupling, thence 
to the flange of the Kingsbury thrust bearing, 
which in turn is bolted to the propeller shaft 
flange. With this arrangement, complete flexi- 
bility of mounting is obtained and critical 
speeds of a dangerous nature are eliminated 
throughout the entire speed range from 150 


rpm. to 750 rpm. 


The whole problem of adequately powering 
this unusual craft required close correlation of 
maximum engine stamina and minimum weight. 
The Enterprise Engine Company undertook 
this job, basing their design on experience 
gained in the operation of the Enterprise-pow- 
ered tug Mystic on the Columbia River during 
the last year. Out of this experience and the 
conditions to be met evolved a literally new 
type of heavy duty, easily maneuverable Diesel, 
weighing only thirty pounds per horsepower. 


Four large air storage bottles, carrying 350 Ibs. 
pressure, supply air through a reducing valve at 
200 Ibs. to operate the unique steering system. 
This consists of two main rudders operated by 
an air ram supplied by Klingbeil Oetinger Com- 
pany and two monkey rudders in the tunnels, 
forward of the main rudders, operated by Thor 


air motors. 


The Keith is distinguished, beside her unusually 
broad beam, by the high superstructure delib- 
erately planned to give the pilot house the best 
possible view of the river. On the main deck 
are crew's quarters for twelve in six comfortable 
rooms, and upper engine trunk, crew’s toilet 
facilities, and a large galley. The galley has a 
Deluxe oil burning range and a 20 cubic foot 
General Electric ice box. ‘The texas contains 
captain’s and engineers’ staterooms and guest 
room, with shower and toilet. Two streamlined 
stacks end their “upping” at this level, while 
the pilot house is mounted atop the texas — four 


“stories” above the river. A fourth rudder con- 
trol is fixed in the middle of the front window 
of the pilot house for the pilot to watch his 
barge ahead through the open glass, or when 
landing. 


In the upper engine room are the two day tanks, 
the switchboard carrying a round Alnor multi- 
point pyrometer mounted on the port side of 
the forward bulkhead and the gauge board and 
tool board on the starboard side of the forward 
bulkhead. 


Three Carlisle-Finch searchlights are carried on 
the upper pilot house, 19 in. size. A Doran air 


whistle and a two-way radio are carried. 


Due to delay in arrival of the superchargers 
from Switzerland, the Keith was put into ser- 
vice for a trial round trip between The Dales, 
Oregon and Umatilla without superchargers on 
her two DMG-6 Enterprise Diesels. Under these 
conditions the engines each develop 600 hp. at 
600 rpm. with a resultant speed of 12.9 miles 
per hour. All concerned with her design and 
construction, as well as many interested observ- 
ers, were in fact astonished at the Keith’s per- 
formance on this first trip through the wild 
waters of the upper Columbia. Probably most 
pleased of all were Captain A. Leppaluoto and 
J. L. Hyneman, of the Columbia-Snake River 
‘Towing Company, owners of the Keith. 


Named for Captain Leppaluoto’s son, the Keith 
is literally the captain's brain child. It was his 
experience in navigating the Columbia and in 
training many young pilots that enabled him 
to convey to the designer and builder a well- 
defined set of requirements for this highly spe- 
cialized craft. 


L. H. Coolidge, naval architect of Seattle de- 
signed the Keith. In charge of construction were 
Winston Casey, general manager; Willis Tilfer, 
architect, and Jack Smith, superintendent, and 
Jay Grebe, marine superintendent of the Com- 
mercial Iron Works, Portland. 


Side elevation of the main pro- 
pulsion engine showing super- 
charger, Vibro-Isolators, flex- 
ible couplings with intermedi- 
ate shaft and thrust bearing. 
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The General Motors Diesel exhibit adjoined that of the Allis-Chalmers tractor space — 
G-M Diesels are now standard equipment on Allis-Chalmers Diesel tractors. 


Hercules Motors Corporation, whose slogan is 
“The largest builders of industrial engines” 
held their position. We counted twenty-four 
exhibitors featuring either Hercules Diesel or 
gasoline engines in their equipment. 


There were 


twenty-three G-M Diesels dotted around the Show where they would do the most good. 


THE 


CHICAGO ROAD 


Tix: American Road Builders’ Association staged a highly successful 
Show in the International Amphitheatre, Chicago, from January 29 to Feb- 
ruary 2 and, in doing so, set the stage for one of the most impressive demon- 
strations of the manner in which the Diesel engine has come into this vitally 
important industrial market and taken it over bodily. From one end of this 
huge show to the other, the word DIESEL confronted you; in practically 
every exhibit one or more Diesel engines were featured, either in pieces of 
equipment or as a part of the exhibit. Exhibitors vied with each other in 
emphasizing the manner in which they were placing the proved economy 


and established efficiency of the Diesel engine at the disposal of their cus- 


SHOW 


tomers in each and every piece of road building equipment offered and 
demonstrated. Save with Diesels! Do more with Diesels! Our Diesel oc- 
cupies less space, has more power, needs less maintenance — that’s what you 
heard, all over that tremendous amphitheatre —a battle of Diesels. And why 
not? The Diesel engine has built a splendid reputation for itself in the 
tough, never-ending job of road-building, of road repairing, of road main- 
tenance. For sheer, dogged dependability; for almost unheard of economies, 
the Diesel engine has delivered the goods, from one end of this country to 
the other and, for that matter, throughout the world, because American 
road building equipment is used wherever roads are built today. 
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International Harvester Company ex- 
hibited four brand new Diesel tractors 
and a complete new line of Interna- ¥ 
emphasis on DIESELS here. 


The feature of the Mack Truck 
hibit was the big Diesel truck show 
above and a cutaway model of th 
six cylinder Mack-Lanova Die: 
engine. 


The Buda Company had the larg 
engine exhibit in point of numy 
of units shown. A full line of Bué 
Lanova Diesels was featured. 


The Dodge Truck division of the Chrysler Corporation 
showed their three ton Diesel truck and their six cylin- 
der Dodge Diesel which incorporates Lanova principles 
of maximum power with minimum pressures. 


The high spot of the big Cummins Diesel engine ex- 
hibit was the super-charged model —this drew real at- 
tention and interest the whole duration of the show. 


Lister-Blackstone, a newcomer to the domestic Diesel market, 
exhibited The Lister-Blackstone Power-Pak, a 6 hp. 4% kw. power 
unit, and the horizontal Blackstone Diesel. 


itt “tt = 


The news of the show from a Diesel standpoint was 
the first showing of the Allis-Chalmers tractors with 
the General Motors two cycle Diesel engine as stan- 


Caterpillor Tractor Company startled the trade a bit by exhibit- 


dard equipment: A complete new line of Inter- . 
ap P ing their new six cylinder Diesel truck unit installed in a four 


ch Truck national Diesel tractors and International Harvester ton truck chassis. 
bye ” Diesel power units: The first showing of a six 
nova Die: cylinder Caterpillar truck Diesel plus a new Cater- 
pillar Diesel tractor, and Cletrac’s exhibit of tractors 
equipped with both Hercules and Buda Diesels. 
In the engine section, Hercules exhibited two new 
units, one of their series of two cylinder Diesels and 
the other the big six cylinder horizontal or pancake 
Diesel. Cummins featured their supercharged Dies- 
els and their fuel system. Buda made a fine showing 
with a full line of Buda-Lanova Diesels and Lister  — 
Blackstone, a newcomer, had a fine exhibit. The 
Lister and Blackstone Diesels are now manufactured 
in Milwaukee. 
d the larg 
t of num 
line of Bu 
atured. 
39 


| 
ony” 

Awa 
ILLAR 

— 

nee 


Two views of the big 2,750 hp. Nordberg Diesel. Note, on the intake side shown 
at the right, scavenging blower, Woodward governor and Manzel lubricators. 


DIESEL-ENGINE IRRIGATION 


_ = San Carlos Project of Arizona is pri- 
marily served with irrigation water stored in 
the Coolidge Dam which was constructed on 
the upper Gila River in 1927. This water is 
released through two 6,250 Kva hydro-electric 
turbines as needed and the power thus gener- 
ated is sold to industrial consumers and used 
for project purposes. 


Due to a shortage of stored water, 20 inch 
drilled and cased deep wells equipped with 
electric motor driven turbine pumps were in- 
stalled on irrigation canals during 1933 to aug- 
ment the water supply. Early in 1934, the need 


*Superintendant, Diesel Plant, U. S. Dept. of Interior, 
Coolidge, Arizona 


By R. D. COCHRAN* 


for standby power to supplement hydro-electric 
power and conserve stored water became ap- 
parent and construction of a Diesel-electric 
station was started on the project by the U. S. 
Indian Irrigation Service in June, 1935. The 
original installation of two 1300 hp., Nordberg, 
7-cylinder, 1634 in. bore, 21 in. stroke, TS-177, 
2-cycle, solid injection, Diesel engines, direct 
connected to Elliott, 1165 Kva, 80% PF, 2400 
volt, 60-cycle generators was completed in No- 
vember, 1935. 


Greater development of commercial and R. E. 
A. load so increased the electrical system de- 
mands during 1937-1938, that it was again 
found necessary to increase the power resources 


of the project’s system; so it was decided to 
install approximately double the original 
standby capacity of Diesel-electric power. 


The proximity of natural gas service lines to 
the Diesel plant site led Mr. R. G. Hornberger, 
Senior Electrical Engineer of the Indian Irri- 
gation Service, to include in the preparation of 
bids and specifications a call for engines using 
either natural gas or Diesel oil fuel. The 
Nordberg Manufacturing Company supplied 
the most satisfactory equipment, meeting all 
phases of the specifications with their 2700 hp., 
type TCG-218, 8-cylinder, 21 in. bore, 29 in. 
stroke, 2-cycle, 225 rpm., Diesel engine, con- 
vertible to full Diesel gas-fuel operation. Their 
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contract included all necessary auxiliaries 
within the plant building, including generator, 


switchboard extension, and wiring. 


The floor space required for this engine neces- 
sitated construction of an extension of the 
existing building, foundations and cooling sys- 
tem. This work was carried on by the Govern- 
ment through force accounts and separate con- 
tracts. The general plan of the original plant 
construction was followed in this addition but 
a separate cooling system, including yard pip- 
ing to and from a new atmospheric cooling 
tower, was installed. The installation of one 
Braun Co., type ETI, horizontal oil cooler and 
two horizontal heat exchangers, connected in 
parallel, and two DeLaval 410 gpm. centrifugal 
pumps on each the soft and raw water lines 
takes care of the cooling of this engine. Closed 


cooling system is used to conserve treated water. 


The lubricating-cooling oil returning from the 
bearings and piston heads collects in a sump 
at one end of the crankcase, where it is taken 
by a gear pump, driven directly from the 
crankshaft and forced through a duplex Cuno 
oil filter and through the oil cooler to the 
engine delivery header. An auxiliary, motor 
driven, lubricating oil pump with pressure 
regulator controls so connected that any time 
during the operation of the engine if the oil 


pressure drops below a predetermined adjust- 


able value, the auxiliary pump will start and 
continue to run until the failure is corrected. 
It is also used to circulate the oil during shut- 


ting down or starting of the engine. 


The Elliott Company's 2,500 kva., 80 per cent 
PF, 3-phase, 60-cycle, 2,400-volt direct-connected 
generator and 35 kw. exciter were constructed 
with sufhcient rotating weight to preclude the 
use of a flywheel, thus shortening the overall en- 
gine length. Scavenging air is furnished by a 14,- 
000 C.F.M. Roots-Connersville blower attached 
to the engine and direatly driven from the crank- 
shaft through gears. The air for scavenging is 
conducted to the engine by a 28 in. pipe from an 
air chamber in the building in which the Type 
S$ Automatic American Air Filters are placed. 
In one section of the air duct, a Burgess, Model 
CA-28, absorption type air silencer was installed 
to damp out air pulsations. The exhaust head- 
ers on the engine and through-floor exhaust 
ducts, as well as the duct in the basement 
leading to the muffler outside of the building, 
were all insulated with one and one-half inch 


Johns-Manville canvas covered, 85% magnesia. 


The individual fuel pumps and cylinder lubri- 
cating pumps are driven from an engine length 
camshaft. Each cylinder fuel pump is thus lo- 
cated directly in front of its cylinder and cam- 
operated from this shaft; all fuel lines from 


the pumps to the injector nozzles are the same 


length and interchangeable. Between alternate 
fuel pumps, two sets of six Manzel force- 
feed lubricating pumps are installed serving 
two cylinders; in other words, eight sets of 
pumps for the eight cylinders and another 
single set of six pumps for the compressor. 
They are worm-gear driven direct from the 
camshaft, thus enabling the engine to operate 
on timed cylinder lubrication. These fuel 
pumps, fuel oil injection nozzles and pilot oil 


pumps are American Bosch equipment. 


In changing from oil operation to natural 
gas fuel operation, the fuel lines and delivery 
valve from the pumps to the injection nozzles 
are removed, as are the fuel oil nozzles and 
cages from the cylinder heads. The gas-fuel 
injection valves and actuators are installed on 
the same heads with the actuator pipes connect- 
ing the valve actuator to the American Bosch 
fuel pump. The gas compressor crankpin 
bearing is installed and the connecting rod of 
the compressor piston is connected to the crank- 
pin bearing. A set of pilot oil fuel pumps, di- 
rect driven from the camshaft, is then timed 
and a drive chain placed on the shaft gearing 
for operation. The regular fuel supply is shut 
off from the main fuel oil pumps and trans- 
ferred to the pilot oil fuel pumps. The regu- 
lar fuel pump header is then connected to a 
small surge tank, filled with medium lubricat- 
ing oil, located on the engine head deck. This 
oil is circulated through the regular fuel oil 
lines on the engine and fed to the fuel injec- 
tion valve actuators by the large fuel pump 
of each cylinder, obtaining the time of injec- 
tion by means of the cam operated pump act- 


ing as a hydraulic ram. This actuator oil is 
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bled back into the surge tank and circulating 


system after the actuator has functioned. A 
novel method of water jacketing the actuator 
oil lines from the pumps to the fuel injection 
valve actuators was used to remove the heat de- 
veloped in the oil by the pump action. This 
cooling system was connected to the engine 
cooling water system and discharges into the 


return header to the heat exchangers. 


The pilot fuel oil is injected into the cylinder 
with the gas charge at a high pressure, devel- 
oped by the Bosch pilot fuel oil pumps pre- 
viously mentioned. ‘This eliminates pre-com- 
bustion of the high pressure gas and insures 


complete combustion of the charge. 


The gas compressor, located at the opposite 
end of the engine from the generator, is driven 
from the main crankshaft during operation on 
gas fuel, but is disconnected and clamped clear 
of the shaft and its crankpin bearing removed 
during oil fuel operation. The compressor 
takes gas at approximately sixty pounds pres- 
sure from a service station located in the plant 
yard and by three stages compresses the gas to 
1100 pounds for blast operation in the engine. 
Low and intermediate pressure separators and 
coolers are installed on the side of the com- 
pressor crank-case housing. A high pressure 
gas bottle is connected to the compressor dis- 
charge line to float on the engine injection line. 


Installation of the engine and auxiliary equip- 
ment was started in April and completed on 
June 1, 1939. The necessary adjustments were 
made and acceptance tests run on the unit oper- 
ating as a solid injection Diesel fuel oil engine. 
It was then converted to gas fuel operation 
and placed on the lines for regular operation. 
Acceptance tests on gas fuel operation were 
made on July 7th and the unit was found to 
meet requirements with a wide margin of re- 
serve over the manufacturer's claims. 


Summing up the operating data: the plant has 
generated a total of 10,115,800 kwh. with 
straight Diesel fuel oil and 7,193,000 kwh. with 
the gas fuel engine, or a total plant output of 
17,308,800 kwh. for the year 1939. 


A summary of the plant operation for the 
first 10 months of the year gives an average 
plant cost per kwh. of $0.004865. 
taking a four months’ period covering July, 


However, 


August, September and October when costs of 
both were available, the average operation cost 
per kwh. for the solid injection oil engines was 
$0.00524 with only 3,058,100 kwh. generated 
as against $0.003305 for the gas engine with 
4,962,000 kwh. generated. 
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GALLAGHER BROS. com 


DIKSEL SERVES SECOND GENERATION 


By WILL H. FULLERTON 


T:: Grandsons of the founders of the Good- 
win-Gallagher Sand and Gravel Corporation, 
together with Mr. James Murphy, formed the 
Gallagher Brothers Sand & Gravel Corporation a 
few years ago. Their ancestors of the first gen- 
eration, dating back eighty years, started with 
sail boats and schooners, loading and unload- 
ing with wheelbarrows, but with the march of 
time employed a dozen tugs operating from 
points on Long Island, the greater part of 
which were equipped with Fairbanks-Morse 
Diesel engines and auxiliary machinery. 


Having learned about tugs and Diesel engines 
from their father, the present Gallagher Brothers 


Corporation removed the 500 hp. steam engine 
from the tug J. M. Woodworth, formerly the 
property of the Federal Government, in the 
Public Health Service. This was replaced with 
a Fairbanks-Morse 7-cylinder, Model 37E14, 


805 hp. Diesel main engine with built-in com- 
pressor, rotary lube oil pump and _ reversible 
centrifugal pump for salt and fresh water. The 
part which the Gallagher boys’ grandfather 
played in the early days of the sand and gravel 
business always fascinated them, and, as a re- 
sult, they have named the tug after him, calling 
it the John Murray. This 84.8’ x 20’x 10’ iron 
tug now operates at 12 mph., using a Ferguson 
3-blade propeller, turning over at 300 rpm. 
Aside from the advantage of speed, the boat 
has more power and the installation is com- 
plete, including the Fairbanks-Morse 20 lp. 
Model 36—414x6, marine Diesel auxiliary, 
which drives a V-type air compressor, a centrifu- 
gal pump for bilge and general water service, 
and a 4 in. Viking rotary lube oil pump, as a 
standby. Another source of electricity is pro- 
vided by a 25 kw., 110 volt A.C. generator, 
driven from the tail shaft of the main engine 


by V-belts. When in port, electricity is avail- 
able from storage batteries. 


Henry Bade, Gallagher Brothers’ port engineer, 
planned a modern and efficient engine room. 
The upper half of engine room is used as the 
engineer's station, where the Fairbanks-Morse 
remote control is installed for operating the 
main engine. The lower engine room is sealed 
inside with Masonite, and besides lending a 
splendid appearance, this provides hull insula- 


. tion against weather. 


Gallagher Brothers also operate a 123 ft., 800 
hp. steam tug and a recent comparison of over- 
all operating costs indicates that the John Mur- 
ray with its Fairbanks-Morse 805 hp. Diesel is 
doing similar work at 50 per cent lower operat- 
ing cost. The Gallagher tugs Barretto and 
Setauket are also powered with F-M Diesels. 
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General view of the power plant, showing the two Atlas Diesels, each con- 
nected to a York compressor on one end and electric generator on the other. 


ICE PLANT 


SOLVES 


POWER COST PROBLEM 


Small Producer Meets Competition With Diesels 


in Springdale Ice & Coal Company, Inc., 
of Springdale, Connecticut, is representative of 
small power consumers throughout the United 
States in many respects, but particularly is it 
typical of innumerable independent business 
organizations that have insufficient volume to 


earn the preferential power rates of larger com- 


petitors. This differential in plant capacity, 
however, in no way eliminates the necessity of 
meeting competitive prices despite the premium 
on power, which constitutes a major item of 
manufacturing expense. This problem was fur- 
ther complicated by the requirements of inter- 


mittent service during slack months when util- 
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ity demand charges made it most uneconomical, 
if not prohibitive, to operate for brief periods 
only, thereby incurring power costs completely 
out of proportion to actual production as a re- 
sult of fixed minimum electrical charges. The 
seasonal character of the ice business, together 
with the rate premium on the basis of lower 
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power volume in comparison with competitors, 
forced Mr. G. B. Knapp, president of the 
Springdale Ice & Coal Company, to seek ways 
and means of reducing this item of manufac- 
turing cost. His solution to this universal prob- 
lem should be of interest to many executives 


faced by similar circumstances. 


Twenty-two years’ experience in operating his 
plant (1913 to 1935) emphasized to Mr. Knapp 
the importance of a dependable as well as eco- 
nomical power supply. With these two consid- 
erations in mind, he investigated possibilities 
open to him and decided upon Diesel drive. 
Che first engine to be installed was a 3-cylinder, 
100 hp., Atlas Imperial Diesel, which was placed 
in service operation in May, 1935. This unit 
is directly connected to a 9” x 9” York ammonia 
compressor at one end and an Electric Ma- 
chinery Company generator at the other, which 
supplies current for the usual motor-driven 
pumps, compressors, hoists, and other machin- 
ery typical of this business. Since it was not 
necessary to increase plant personnel, an accu- 
rate comparison of Diesel versus purchased 
ower costs is easily computed by estimating the 
litter from records of previous years, and adding 
up actual charges for Diesel fuel, lubricating 
oil and maintenance. For the period of two 
\cars from May, 1935, to June, 1937, power 
costs were reduced from approximately $8,000 
‘0 $2,290.21 or a saving of 65 per cent. During 
this time no standby service was maintained 
hor was production interrupted except for nor- 
nal shut-downs to permit routine engine main- 


(nance. 


The modern quarters of the Springdale Ice & Coal Com- 
pany are typical of its progressive management which has 
been supplying all power demands since 1935 with Atlas 
Diesel engines at a saving of almost $20,000 over purchased 


Top — Much time is saved in retail sales by the installation of the automatic 
ice vending machine. These children have inserted their dime and received 
a twenty-fwe pound cake of ice without requiring any attention on the part 


of the employees. 


Above is general view of the tank room at the Springdale Ice & Coal Com- 
pany as a group of six 300 pound tanks are being withdrawn. The room has 
a total capacity of 486 three hundred pound cans. The storage room is 
directly beyond and connected by the door at the right. 


On the basis of this record, and to accommo- 
date a demand for increased plant capacity, a 
second Diesel-generator-compressor unit was in- 
stalled and placed in service operation in June, 
1937. This was a smaller 3-cylinder Atlas en- 
gine rated at 55 hp. and direct-connected to a 
614" x 64” York compressor and, through V-belt 


drive, to a Westinghouse generator. Operation 


on the basis of this increased capacity proved 
equally economical. Over a two and a half-year 
period from June, 1937, to December, 1939, 
Diesel fuel, lubricating oil and maintenance 
charges totalled $5,683.11 as opposed to ap- 
proximately $18,750.00 had the plant operated 
on purchased electric power. In this period, 


also, with both engines operating, no interrup- 
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tions in ice production occurred other than the 
previous mentioned routine maintenance. At 
the end of 1939, the first engine has operated a 
total of 18,234 hours; the newer and smaller 
unit a total of 7,084 hours. 


In analyzing the previous operating figures, it 
should be noted that fuel and lubricating oil 
charges were compiled from actual bills paid; 
hence, are exact cost figures. The remaining 
item of maintenance, however, was arbitrarily 
figured on the basis of approximately 414c per 
ton of ice produced to build up a reserve for 
normal repair and replacement in the future. 
This figure does not represent actual money 
spent on machinery maintenance during the 
years against which it is charged. The total 
summation for both periods is as follows: Dur- 
ing a period of 414 years of Diesel operation, 
22,257 tons of ice were produced at a cost of 
$7,972.32. Had the Springdale Ice and Coal 
Company operated on purchased electric power 
during that period, power cost would have to- 
talled $26,708.40 on the basis of the same pro- 
duction and at the rate they were receiving 
previous to installation of the Diesels. Thus, 
the total saving amounts to $18,736.08. Mr. 
Knapp reports that both engines have paid 
for themselves in addition to earning a substan- 
tial net profit. 


While the ratio of costs is approximately typical 
of this industry, both purchased power and 
Diesel-generated-power cost items are somewhat 
higher than average. The cost of ice manu- 
factured by Diesel engines usually approximates 
27c per ton as opposed to 35c in this case. In 
addition, cost of ice manufactured by purchased 
power generally averages about 80c per ton as 
opposed to approximately $1.20 in this case. 
These discrepancies can be accounted for by 
considering the facts of the individual case. 
The plant in question is relatively small in size 
and production. Hence, either type of power 
carries a certain premium. The increase in 
Diesel cost is also attributable to higher than 
average fuel oil prices, since the most economi- 
cal grade of fuel has not been available in this 
locality, and to the higher than normal main- 
tenance reserve that this owner charges against 
his plant. In fairness to the utility, it should 
be stated that a lower purchased power rate 
was placed in effect after this plant was con- 
verted, which would normally reduce the fig- 
ure for this item as given previously. Minimum 
demand charges and requirements, however, 
nullify such a saving since, according to the 
owner, the seasonal character of his business 
together with the relatively small amount of 
power consumed make it unprofitable to op- 
erate on purchased power. In this connection, 


the flexibility of the present Diesel-compressor- 
generator arrangement provides the further ad- 
vantage of flexibility in operation. The smaller 
unit easily handles normal winter demands; as 
the weather grows warmer, the larger unit has 
sufficient capacity, permitting the other to be 
shut down; while in the hot summer months 
both are required. Thus, except for brief 
periods each year, one unit is always in re- 
serve, which provides an ample factor of safety 
to guarantee uninterrupted production. In view 
of the first two years of operation on one en- 
gine, this hardly seems necessary but it permits 
routine overhaul at the convenience of the plant 
staff and assures the operation of each engine 
within its most economical load range. 


Since this plant is typical of many others 
throughout the country, a brief general descrip- 
tion may be of interest. The Atlas Diesel en- 
gines are rugged, heavy-duty units well adapted 
to this type of service. They require a minimum 
of auxiliary equipment, the more important 
items of which are an Alnor exhaust tempera- 
ture pyrometer, Maxim silencers, Burgess air 
intake filters and Minneapolis-Honeywell safeiy 
controls which automatically shut off the fuel 
when lubricating oil pressure drops below a safe 
point or cooling water temperature exceeds a 
predetermined level. Electric current from the 
generators operates lights and a score of motor- 
driven pumps, blowers, hoists, etc., throughout 
the plant. When both engines are shut down, 
lighting is supplied by the city circuit. The 
arrangement of the ice plant proper is well 
shown by the accompanying illustrations. The 
tank room has a capacity of 486 three hundred 
pound cans and the storage room is of approxi- 
mately equal capacity. Water is pumped from 
artesian wells at the plant, which is located in 
a typical residential district. Although some of 
the output is shipped to wholesale dealers in 
Danbury, a brisk retail business is conducted in 
New Canaan, Darien, Stamford, and surround- 
ing communities. For this purpose a motor- 
driven scorer is maintained and an ice vending 
machine, by means of which customers can in- 
sert dimes at any hour of the day or night and 
have the proper size cake of ice automatically 
delivered through a shute, whether an employec 
is on duty or not. 


The figures previously quoted tell their own 
story of what Diesel economy means to this or- 
ganization. The saving over purchased electrical! 
power is typical of this industry and other man- 
ufacturing plants. Business men faced wit! 
competitive price structures, rising labor cosis 
and other fixed charges, over which they have 
little or no control, still have equivalent savin:s 
in power generation at their command. 
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© urzactuacinc is such an important 
development in the Diesel industry at the 
present time that on this and the following 
two pages we are giving the highlights of the 
intensely interesting paper prepared and read 
at the S. A. E. Annual Meeting at Detroit last 
month by Robert P. Ramsey, Chief Engineer, 
Philadelphia plant of the National Supply 
Company. 


In his paper he gave details of the early 
experiments with various types of supercharg- 
ers on the standard Superior Diesel engine with 
a bore of 414” and stroke 534”. Essentially, of 
course, these experiments were aimed toward 
producing the maximum amount of power for 
the minimum amount of weight, not forgetting 
long life and satisfactory engine performance. 


The Diesel engine is recognized to operate at 
higher combustion pressures, in general, than 
the gasoline engine and a somewhat heavier 
engine than the gasoline engine structure is 
required. Supercharging, together with higher 
speeds, is the way to take out of the Diesel 
engine greater power output and get back the 
cost of the extra weight of the material in- 
volved in the Diesel structure. It is desirable 
that at all speeds, the supercharger should de- 


liver a fixed displacement per revolution in 
order that some semblance of a normal com- 


pression pressure curve will exist. Compression 
temperature is vital in the Diesel for ignition 
purposes. Compression pressure usually bears 
some relationship to maximum pressures in a 
given Diesel engine with a given combustion 
and injection system and it is, therefore, de- 
sirable and necessary to keep the compression 
pressure curve as nearly normal in form as 
possible. A centrifugal blower with fixed single 


Fig. 1. Superior Model SMA-4 By 
supercharged Diesel engine. . 


speed relationship would be effective only 
throughout a very narrow speed range. Any 
adjustment made in engine compression ratio 
to accommodate high speed operation and out- 
put would not be operative at lower speeds 
with a centrifugal blower in a Diesel engine. 


An important premise is that combustion pres- 
sures in a supercharged engine with properly 


SUPERCHARGING 


A Discussion of Robert P. Ram- 


SUPERIOR MODEL SMA-4 SUPERCHARGED DIESEL ENGINE 
4 CYLINDERS - BORE 44 -STROKE 5# - DISPL. 366 CU.IN 
3 LATEST DEVELOPMENT | 


sey’s Paper on Supercharging 
High-Speed 4-Cycle Diesel En- 
gines, Read at S. A. E. An- 


nual Meeting, Detroit, 


January 19. 


WILL H. FULLERTON 


adjusted injection and combustion will not ex- 


ceed those of an unsupercharged engine. That 
premise was proved correct by Mr. Ramsey's 
laboratory work. A 50 per cent or 60 per cent 
increase in B.M.E.P. will add nothing to max- 
imum stresses in the engine structure and the 
positive displacement blower will make possible 
such an increase at high rotative speeds as well 
as medium and lower rotative speed by off- 
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Fig. 3. Superior Model SMA-4 supercharged Diesel engine. 
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SUPERIOR MODEL SMA-6 SUPERCHARGED DIESEL ENGINE 
6 CYLINDERS- BORE 44 - STROKE 53#- DISPL. 549 CU.IN. 


LATEST DEVELOPMENT 
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Fig. 4. Superior Model SMA-6 supercharged Diesel engine. 


setting the loss of engine volumetric efficiency 
as the blower efficiency increases at increased 
speed. A 50 per cent increase in B.M.E.P. 
need mean only one or two per cent 
increase in engine rate of wear as the indicator 
card is merely widened and not increased in 
pressure. A few additional crank degrees of 
sustained maximum pressure result in a great 
increase of power, but the percentage of wear 
increase is only a very small amount through- 


out the 720 degrees of the four cycles. 


After various experiments, as stated above, with 
different types of superchargers, experiments 
were concentrated on a Roots type unit, mainly 
because it was possible to buy such a unit from 
more than one source here in the United States; 
whilst the other units used in prior experi- 
mentation were all made abroad. It was de- 
cided that since the initial program of tests 
in the development of the Superior super- 
charged four cycle engine had been satisfactory, 
every endeavor should be made to carry the 
program through to a_ successful conclusion. 
The basic 414” x 534” engine was selected for 
this purpose and an Aluminum alloy cylinder 
block, together with a light weight oil pan, 
Aluminum fly wheel housing, Aluminum heads 
and manifold. In this connection the research 
department of the Aluminum Company of 
America contributed largely to the program. 


It was decided that the bearing sizes and crank 


Fig. 2. Four cylinder 4” x 
534” 336 cubic inch super- 
charged Superior Diesel En- 
gine. 


size in this engine were entirely adequate. In 
order to reduce reciprocating weight, however, 
the piston was redesigned and_ considerably 
lightened and at the same time the connecting 


rod was reduced about 30 per cent in weight 


and the wrist pin was reduced in diameter from, 


134” to 1%”. 


This engine complete as a marine design with 
fresh water closed cooling system, reversing 
gear, raw water pumps and all electric starting 
accessories (see Fig. 1 and Fig 2), develops 
160 hp. at 2,400 rpm. with a Roots type supcr- 
charger mounted as indicated in the illustra. 


tions. 


A stripped automotive engine embodying this 
construction weighs 1,120 Ibs. which amounts 
to 7 Ibs. per horsepower. ‘This design has had 
nearly 5,000 hours in the laboratory and so 
successful have been the tests that a super- 
charged engine of this type is now being put 


through production for commercial sale. 


It is not intended here to name any limitation 
of maximum speeds of operation for super- 
charged four cycle Diesels. 2,400 rpm. repre- 
sents about the top commercial speed of an 
engine of the type under discussion here; 
namely, 414” x 534” cylinder size. There is no 
reason wha:ever to indicate that peak speeds 
of 3,500 or even 4,000 are not practical in an 
engine of srialler cylinder displacement. It is 
only a step further, and so far as supercharging, 
combustion phenomena and physical materials 


are concerned, there seems to be no obstacle. 


The National Supply Company's and Mr. Ram- 


sey’s present interests are in engines of 4! 


bore upward, but the automotive engine 
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builder can readily achieve higher speeds 


through smaller displacement. 


Volumes could be written about the develop- 
ment of the Aluminum alloy cylinder head for 
high output supercharged Diesel engines of this 
type. That is a complete story in itself. Cor- 
rect alloys, heat treatments and constructions 
had to be worked out to withstand the com- 
bination of high pressures with high tempera- 
tures and increased heat flow. It is notable 
that the aluminum alloy head makes possible 
the use of much higher engine compression 
ratios and for that reason higher engine output 
can be obtained with them in a high speed four 
cycle supercharged Diesel engine than with 


cast iron. 


During the early experiments on the super- 
charging of this four cylinder, four cycle Su- 
perior Diescl, it soon became evident that an 
air cooler installed between the supercharger 
and the engine would improve performance. 
Consequently the Young Radiator Company 
was called into conference and a heavy duty, 
core type air cooler using raw water for cooling 
was designed and built as an integral part of 
the supercharging layout for this engine. ‘This 
air cooling unit shows very prominently in 
Fig. 1. After the installation of this air cooler, 
horsepower production increased to as much 


as 18 hp. on a six cylinder engine. 


The supercharger itself has undergone consid- 
erable evolution. The design now in produc- 
tion is streamlined, jacketed, and is quite noise- 
less when properly air silenced. It is very re- 
liable and little or no maintenance is required. 
By referring to Fig. 3, the net result of the 
experiments on the Superior Model SM.\-4 
supercharged Diesel engine produced a maxi- 
On Fig. 4 it 


will be seen that the Superior Model SM \-6 


mum of 160 hp. at 2,400 rpm. 


supercharged Diesel engine produced a mavxi- 
mum of 240 hp. at 2,400 rpm. In Fig. 5 a 
comparison is given between the power produc- 
tion of the four cylinder Superior Diesel super- 
charged and the same engine unsupercharged, 
emphasis being made on the point that com- 
bustion pressures, exhaust temperatures, and fuel 
economy were the same at the two points in- 
dicated on the chart. On Fig. 6 comparison 
of the Superior six cylinder, 414” x 534” engine 
is shown as to power output supercharged and 


unsupercharged. 


It seems quite conclusive that the high output, 
high speed 4-cycle supercharged Diesel engine 
can be built today on a production basis in a 
very close cost equality with the gasoline engine. 


The only remaining element of disproportion- 


ate cost in the Diesel is the fuel injection ap- 
paratus. Basic simplification is indicated as the 
correct attack on that problem. Mr. Ramsey has 
advocated the idea of a single plunger high- 
speed metering pump for a long time and fully 
expects to see such a design ultimately placed 


on the market. 


The automotive type Diesel power plant of the 
future may in all probability be a smaller dis- 
placement engine than its gasoline burning 
competitor and about the same weight per 


horsepower but it will have better economy. 


Supercharging to the Diesel engineer opens up 
the same possibilities for progress as the advent 
of superheated steam and high pressure steam 


offered the steam engineer. 


His present research program is directed toward 
completely noiseless combustion, better econo- 


mics and to higher bmep. output. 


It seems likely from his experience that 200 Ib. 
bmep. 4-cycle may ultimately be attained in a 


commercial engine. 


At the present time higher bmep.’s are attained 
in aircraft engines for take off where fuel econ- 
omy is secondary. Similarly aircraft Diesel en- 
gines are built in much lower weight per horse- 
power than the weights indicated herein. .\ir- 
craft practices, however, in the matters of output 
and weight are not intended to come within the 


scope of this discussion. 


It is also extremely interesting to note that, 
in cases of high speed automotive types engines 
of smaller displacements, the weight per cubic 
inch increases and somewhere below the cylin- 
der size discussed in this paper the weight per 
cubic inch between gasoline and Diesel ap- 
proaches the same value. This is set by the 
foundry and other practical factors instead of 
actual stressing. Furthermore higher compres- 
sion ratios, supercharging and high octane fuels 
may bring the gasoline engine weight and cost 
per horsepower to a point which will be about 


the same as the supercharged high speed Diesel. 


Mr. Ramsey thinks that the two engines can 
ultimately arrive at the same point so far as 
weight per horsepower and cost of production 
are concerned in a commercial engine but when 
that time arrives, he believes it will have been 
found that the Diesel will excel in simplicity 


and operating economy. 


Non-evaporative lower grade fuels probably 
will have an advantage over high octane gases 


from many points of view and it may develop 
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Fig. 5. Four cylinder Superior Diesel 
supercharged and unsupercharged. 


that different objectives require both types of 


engines. 


It seems likely that the high output gasoline 
spark ignited engine, either with carburetion 
or injection, the 2-cycle scavenged Diesel and 
the 4-cycle supercharged Diesel are all converg- 
ing to one point so far as weight per horsepower 
is concerned. Physical and thermal maximum 
limitation also indicate a convergance toward 
the same point of maximum commercial per- 


formance. 


It will remain for the economics of first cost, 
operation, and durability to shape the internal 


combustion engine’s future. 


Mr. Ramsey's paper as given at the S.A.E. an- 
nual meeting at Detroit was so interesting that 
a whole morning session was devoted to it. Of 
necessity, this article brings out but the high- 
lights of his paper, so we recommend to our 
readers that they write for the complete paper, 
addressing The Society of Automotive Engi- 
neers, 29 West 39th Street, New York, and re- 
mit fifty cents for Robert P. Ramsey's paper on 


“Supercharging of Diesel Engines.” 


Fig. 6. Six cylinder Superior Diesel 
supercharged and unsupercharged. 
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CROSBYTON. TEXAS 


@O. the south plains of the Panhandle of 
Texas, the small City of Crosbyton may be seen 
for many miles at night from any point of the 
compass. Its 103 brilliant street lights, the ma- 
jority of which are 6,000 lumens each, line every 
principal street adding to Crosbyton’s name 
as a prospering town in the great wheat and 
ranch section, the distinction of being the best 
lighted town of its size on the far-reaching 
plains. The ambition of Crosbyton to own and 
operate its light plant has been realized with 
the installation of two new 225 hp. Fairbanks- 
Morse Model 32 E14 and one 120 hp. Fairbanks- 
Morse Type VA Diesel engines. The latter en- 
gine was in the existing municipal ice plant, 
and now all are used in the new municipal 
light and power plant. 


The practicability and economy of municipal 
ownership is not new to the citizens of Crosby- 
ton, now celebrating the 30th anniversary of its 
founding. In the late '20’s the town installed 
a Diesel ice plant. It was one of the few city- 
owned ice plants in the Southwest, and among 
them it is outstandingly successful. This past 
year’s operation of the Diesel ice plant paid 
the city a net profit of $2,240.27. Following 
progressively, then, in the knowledge of the 
earning power of the Diesel, Crosbyton began 
formulating plans for a homeowned light and 
power plant. The foresight and keen practical 
sense of the West Texans were realized with 
the installation of the Crosbyton municipal 
plant and the beginning of its operations in 
December, 1939. 


By A. V. REITER 


When the switch was thrown, the Diesels began 
their first day of service to Crosbyton with 60 
per cent of the business of the city. An estimate 
made by the engineers and bondholders of the 
average annual expense of the plant is $7,000. 
With only 60 per cent of the business, not 
allowing for natural growth in the city or pos- 
sible extension into the rural sections, the City 
of Crosbyton will reap a net profit of $6,800. 
With 80 per cent of the business, which the of- 
ficials expect, the net profit will be $11,400. 
The anticipated 80 per cent looks very possible 
inasmuch as after only 30 days of operation the 
municipal light plant has 260 of a possible 350 
meters hooked up, carrying 74 per cent of the 


total business. 


The three units installed consist of two 225 hp. 
and one 120 hp. Fairbanks-Morse Diesel engines 


The General Electric switchboard with 
totalizing panel at extreme left. 


<_< 
Interior view of the new power plant 
building showing the two Fairbanks-Morse 
225 hp. Diesels equipped with American 
OCH air filters. 
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General interior view showing the switch- 
board and one of the two Fairbanks-Morse 
Diesel engines and generators. 


of the heavy duty slow speed type. Each engine 
is direct connected to Fairbanks-Morse engine 
type alternating current generators and with 
suitable “V"” belt driven exciters. The three 
units supply the City of Crosbyton with a total 
of 380 kw. at 80 per cent power factor. A three- 
unit plant of this size is ideally suited to give 
the city a very good running load factor. On 
peak loads one 225 and one 120 hp. unit will 
be operated. On intermediate loads through 
the day the 225 hp. unit will be utilized. On 
the off-peak load that occurs from 12 midnight 
to 5:30 A.M. the 120 hp. unit will supply the 
demand for current. Under such an arrange- 
ment one 225 hp. unit will serve as standby in 
case Of repairs and routine check of each unit. 


Crosbyton has the added advantage of owning 
its water system. By operating the water pumps 
a great deal of the time on the normal off peak 
periods, the plant is further assured of a good 
load factor. The specifications called for the 


~ 


Exterior of the Crosbyton Diesel electric generating plant 
with the Water Equipment Corporation cooling tower. 


two new Diesels to operate at not less than the 
following guarantees:— full load .38 Ibs. of fuel 
per bhph.; three-quarters load .39 Ibs. of fuel 
per bhph.; one-half load .44 Ibs. of fuel per 
bhph. Certified fuel oil consumption tests show 
that these engines exceeded the requirements. 


The two new Diesels, 225 hp. each, are equipped 
with Woodward governors, Nugent oil filters, 
and a Multipoint Alnor exhaust pyrometer lo- 
cated on the switchboard. The lubricating oil 
is reconditioned by a type SHVA Goulds Hy- 
droil. Lube oil is Sinclair Rubeliene. Air to 
the engines is filtered through American OCH 
type filters. An overhead trolley and hoist built 
by Chisholm Moore Hoist Corporation serves 
the engines. 


The cooling tower is constructed of all heart 
California redwood of the deck and spray nozzle 
type made by the Water Cooling Equipment 
Corporation. The tower is equipped with heat 
exchangers, made by the same manufacturer, 
which are in the basin and have soft water cir- 
culating through them, giving a closed cooling 
system and eliminating the scaling of engines 
caused by raw water circulated directly through 
the engine jackets. Water circulating pumps 
are in duplicate —two for soft water and two 
for raw water. They are built by Fairbanks- 
Morse and are of the built-together type which 
have splash proof motors driving centrifugal 
pumps. Each pump is designed for a maximum 
of 300 gpm. against a total pumping head of 50 
feet. 


Other automatic devices assist in the up- 
keep of the Diesels. If the water becomes low 


or excessively hot, or pressure drops, warning 


is given by an automatic siren alarm. The lubri- 
cating oil which flows from one central tank 
flows through the engines only once before en- 
tering a filter where it is cleaned. Fuel oil is 
delivered in truck load lots at a cost of 4c per 
gallon delivered. Piping is installed in a very 
neat and useful manner, and Crane valves are 
used throughout. Pressure gauges in the piping 
are furnished by Marsh. : 


The switchboard and instruments are of Gen- 
eral Electric manufacture, of the very latest 
type with voltage regulators, totalizing meters, 
graphic voltmeter, and telechron clock. The 
board is deadfront with all necessary panel 


switches and instruments. 


Duplicate air starting units are installed com- 
prising an engine driven and electric motor 
driven compressors. A battery of air tanks built 
by Diesel Plant Specialty Company is located 
adjacent to the air compressors. 


The exterior and interior of the power plant 
building is very attractive, well ventilated and 
lighted, and kept clean and neat by an efficient 
staff of operators under the direction of Mr. 
Hugh Nation, manager of City Utilities. 


Now that the City of Crosbyton owns and op- 
erates its light plant, it is realizing immediately 
other benefits: better lighting of the streets, 
definite physical improvement of the community 
by the addition of the new home-owned build- 
ing that houses the Diesel generating units, 
added employment, elimination of the $915 
annual city bill to the private power company, 
and the increase of earning power without in- 


creasing taxes. 


¥ > ~ 
/ 
& 
Sig 
; 
51 


C UMMINS 


| Dependable 


DIESELS 


The Gomenine Eddins Company es tle te 


Diesels sold during the last eight years, all of which, 


Wow In ves. ‘These Cummins have 


THESE CUMMINS DIESEL fUrsZ/. ARE YOUR PROTECTION 


—The Cummins Diesel was the first 
economical, cold starting, flexible, high-speed, 
tested and proved diesel to be offered to truck 
operators. Its eight-year record of performance 
has established its outstanding leadership in 
diesel value. 


ANOTHER fet The Cummins Diesel is the 


SHOULD YOU BE SATISFIED WITH ANYTHING LESS THAN 


first diesel with a record of more than 1,000,000 


miles on single engines. 


ANOTHER 
the first diesel among fleet operators, from coast- 


The Cummins Diesel is 
to-coast, who now have combined mileages of 


more than 150,000,000 miles on their Cummins 
Diesel-powered trucks. 


3 


: 
: 
ee _ by any other manufac of automotive diesels. That’s why we can confidently _ 
€ _ make this warranty ... that’s why we say: “The job YOU want done is NOW & 5 ee 
A. 
Be 
3 


ANOTHER {AL The Cummins Diesel was 
the first diesel to demonstrate its economy on 
BOTH long and short hauls . . . an all-over 
economy that includes not only more miles per 
gallon of cheaper fuel, but less maintenance, 
service and parts replacement. 


ANOTHER pout The Cummins Diesel was 


the first diesel with a fuel distribution and injec- 
tion system exclusively its own... 100% Ameri- 
can in design and manufacture. 


The Cum- 


AND NOW ANOTHER fU 
mins Diesel is the first diesel to offer the pur- 
chaser a guarantee for one year or 100,000 miles. 


The Cummins Engine Co., Columbus, Indiana. 


HE fout DIESEL IN VALUE AND PROVED PERFORMANCE? 
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ALSO on the KEITH... 


-, dependable RPM Indication in both 
pac ENGINE ROOM and PILOT HOUSE! 


WESTON 
ELECTRICAL 
TACHOMETERS 


WESTON Indicators are avail- 
oble in various sizes and 
shapes, with scales cali- 
brated in any range of R.P.M. 


WESTON 
all-metal gauge-type 
DIESEL THERMOMETERS 


Rugged, all-metal construction, Read- 
able gauge-type scales. Temperature element 
encased in rigid, stainless steel stem. Avail- 
able in stem lengths from 21 to 24”... scale 
diameters 3 to 6”. Accuracy... within 1%. 
The ideal thermometer for all Diesel needs. 
Send for literature. 


The KEITH, like other modern Diesel tugs, 
has RPM indicators mounted where they’re 
needed! There are two in the engine room... 


one for each engine ... with duplicate indica- 
tors for the pilot up in the wheel house. 
» » » It’s electrical indication, of course; for 
remote and duplicate indication is only prac- 
tical the electrical way. There is no flexible 
shafting involved. The indicators are simply 
wired to the magneto... the wiring easily run 
through existing conduit. And there are other 
advar.tages to electrical indication, such as 
smooth, readable pointer action — dependable 
accuracy — and long service. Be sure you have 
all the facts. Write for bulletin. Weston Elec- 
trical Instrument Corporation, 620 Freling- 
huysen Avenue, Newark, New Jersey. 


INSTRUMENT 


CORPORATION 


<3 


FIRST 


By A. W. VON STRUVE* 


Nor only will the 1939 output of Diesel 
engine makers be reported in the Census of 
Manufactures now under way, but, even more 
important to the Diesel field, all factories in 
the country are being asked for data on the 
Diesel and semi-Diesel engines they have in use 


or available. 


Since January 2, census enumerators have been 


bringing to the manufacturers a questionnaire 
to be filled out, containing an inquiry on power 
equipment. This calls for a listing of the num- 
ber and total rated horsepower of Diesel and 
semi-Diesel engines, with a separation between 
prime movers driving generators and prime 


movers not driving generators. 


When the answers to this query are tabulated, 
it will be the first time this information on 
Diesel use has ever been available. Nation-wide 
Statistics on power equipment were published 
by the Census Bureau for 1929, but at that time 
Diesels were not common enough to warrant 


separate study. 


Just about the time that field work is being 
completed on the Census of Manufactures, the 
Census of Agriculture opens on April 1. This 
census also will produce information important 
to the Diesel field. 


The operators of seven million farms will be 
asked whether their dwellings are lighted by a 
home plant, and whether there is an electric 
distribution line within one-quarter mile of the 
dwelling. The resulting statistics, the first ever 
collected by the Census Bureau on the subject, 
will have an obvious usefulness to marketers of 
Diesel electric plants for farm home use. 


Also significant will be the tabulations of num 
ber of tractors on farms, and year of latest 
model. The latter point is being covered for 
the first time, and will indicate the number of 
farms with tractors nearing the stage of obs 
lescence, constituting a potential market for 
replacement with Diesels. 


Basic census facts will be published by lat: sum 
mer or early fall, with detailed analyses {llow 
ing as rapidly as possible, depending on the 
promptness with which returns are re: -ived. 


ensus- 


*U. S. Department of Commerce, Bureau of 


NATION - WIDE 
TORY OF DIESELS USED 
IN FACTORIES 
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HERCULES BOOKLET 


A VERY concise, yet comprehensive ex- 
planation of modern high-speed, heavy-duty 
Diesel engines is covered in a new booklet just 
issued by Hercules Motors Corporation of Can- 
ton, Ohio. Handled in question and answer 
form, some very interesting comparisons are 
presented between Diesel engines and gasoline 
engines; also, between the two-cycle and four- 
cycle types of Diesel engines. ‘The complete 
line of Hercules two-cylinder, four-cylinder and 
six-cylinder engines is shown, including the 
Hercules Complete “Power Package” Replace- 
ment Diesel for Ford Trucks for the years 1935 


to 1940, inclusive. 


_ = Diesel Power & Machinery Company, 
with offices in Chicago, Memphis, New York 
and Los Angeles, announces a new loose-leaf 
type of perpetual catalog which is available 
to individuals and companies interested in 
used Diesels, power machinery and equipment. 
This catalog will furnish up-to-date information 
on the machinery available and as motors are 
added to the line, or are sold, such information 
will go out to those holding the perpetual 
catalog. Thus it will always be a ready ref- 
erence for those desiring the best in used Diesel 
equipment or other powered machinery. 


CATERPILLAR FUEL SYSTEM 


A SPECIAL crude oil burning fuel system 
has been developed by Caterpillar Tractor Co., 
and is now available for all 534 in. and 544 in. 
Caterpillar Diesel engines. Extensive laboratory 
and field tests have proven the system highly 
satisfactory. 


In the new Caterpillar system, crude oil passes 
from settling tanks through a heat exchanger to 
the fuel transfer pump on the engine. From 
the pump, it goes through a gross filter up to 
the standard engine fine filter. From there it 
passes through the fuel injection pumps into 
the fuel injection valves, and into the cylinders 
of the engine. 


Settling tanks are recommended with the sys- 
tem to lessen the filtering required by the gross 
filicr. When using these tanks, the fuel should 
be allowed to settle for at least 48 hours, and 
two or more tanks should be used, each of suf- 
ficient capacity to supply fuel for at least 48 
hours of operation. 


le gross filter removes the major amount of 
the remaining dirt and abrasives from the oil. 
It consists of two compartments approximately 
18 in. high by 8 in. in diameter, mounted on a 


NAVAJO 


ships. 


39 CORTLANDT STREET 


TRUE TO TRADITION 


the United States Navy Fleet Tugs 
@ SEMINOLE 

are the finest of their type afloat. 

VORTEX Spark Arrester-Silencers on both main and auxiliary Diesels provide 

superior muffiing of exhaust pulsations and positive extraction of sparks and 


stack solids. As proven by years of service, VORTEX exhaust units are un- 
equalled for dependability and ultimate operating economy on all types of 


ENGINEERING SPECIALTIES COMPANY, Inc. 


Official photograph United States Navy 


@ CHEROKEE 


NEW YORK, N. Y. 


base which also acts as a manifold for the oil. 
Each compartment contains two large filter 
elements, which can be easily replaced when 
necessary. A pressure gauge on the outlet side of 
the filters indicates when this should be done. 
A gauge is also used on the inlet side of the 
filters to indicate whether or not there is suf- 
ficient pressure on the fuel. A valve permits 
using only one compartment or both together, 
as desired, and the elements in either compart- 
ment may be changed without shutting down 
the engine. 


The crude oil injection equipment is the same 
in design as the standard Caterpillar Diesel fuel 
system. However, it is made of corrosive-resistant 
steel and has certain differences making it ap- 
plicable to crude oil use. Like the standard 
Diesel fuel system, it has absolutely no operat- 
ing adjustment. It provides satisfactory com- 
bustion throughout the entire speed and horse- 
power range of the engine. Performance is 
equally satisfactory, and is such that the regular 
Diesel fuel power curves apply to the crude oil 
burning engines. 
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A BOOK ON DIESEL ENGINE}| 


BY REX W. WADMAN 


HE greatest living authority on the 

subject has written one of most in- 
tensely interesting and informative books 
on DIESEL ENGINES ever to appear in 
print. A big book in every way, 1014” 
wide, 1314" long, and 304 pages, beau- 
tifully illustrated and printed. Mr. Wad- 
man finished writing this book late last 
summer; we printed and published it 
last September. Written in that concise, 
easily understandable manner which 
characterizes all his writings, this BOOK 
ON DIESEL ENGINES contains a de- 
tailed description of one hundred and 
seven different and distinct Diesel en- 
gines. Each engine is taken apart for 
you; its features of design covered in 
detail; its methods of manufacture de- 
scribed for you with a clarity of ex- 
pression never previously approached. 


This BOOK ON DIESEL ENGINES by 
Rex W. Wadman is a welding together 
of a wealth of experience, and a tremen- 
dous enthusiasm for the subject. Nothing 
like it published. The most useful Diesel 
book available, supplying, as it does, a 
complete cross section of the whole 


industry insofar as the engines available 
are concerned. The BOOK ON DIESEL 


ENGINES by Rex W. Wadman is of in- 


estimable value to the Consulting Engi- 
neer; the Naval Architect; the Shipyard: 
The Diesel Salesman; The Diesel De- 
signer; Prospective Diesel Engine Pur- 
chasers; and Diesel Engine Owners and 
Operators. A file cabinet, full of av- 
thentic, up-to-the-minute technical data 
on ALL available Diesel Engines: ac- 
curately, compactly compiled for YOUR 
benefit. 


DIESEL ENGINES DESCRIBED 


Alco Four Cycle Stationary De La Vergne Gas Engines Lister Small Stationary Diesels 
Alco Universal Type De La Vergne Model VO Lorimer Diesels 

Alco-Sulzer “T” and “TM” Deschamps Aircraft Diesel Mack-Lanova Diesels 
Allis-Chalmers Diesel Marine Auxiliary Units Mercedes-Benz 

Atlas Imperial Dodge Diesels Murphy Diesels 

Atlas-Lanova Enterprise Diesels Napier Culverin Diesel 
Bristol ‘‘Phoenix’’ Diesel Fairbanks-Morse 33 and 37 Nordberg 4-cycle Diesels 
Buckeye Diesel Fairbanks-Morse Model 36-A Nordberg 2-cycle Diesels 
Buda-Lanova Diesels Fairbanks-Morse Model 36-A-8 Nordberg Gas-Diesels 
Busch-Sulzer Bros. 2-cycle Fairbanks-Morse Model 42-E Power Manufacturing Company 
Busch-Sulzer Bros. 4-cycle Fairbanks-Morse 32 and 35 John Reiner Units 

Caterpillar Industrial Engines Fairbanks-Morse Model 38 Ruston-Hornsby Horizontals 
Caterpillar Marine Engines Fairbanks-Morse Model 46 Sterling Crankless Diesel 
Chicago Pneumatic Model 8-CP General Motors Model 71 Stover Single Cylinder Diesel 
Chicago Pneumatic Type RHB General Motors Model 567 Superior Model “A” 

Chicago Penumatic RHB-100 Gray Marine Diesels Superior Model “D” 

Clark Bros. Diesels Guiberson Aviation Diesel Superior Type M 


Clerget Aviation Diesel 


Hall-Scott “Chieftain”’ 


Superior Type S 


Coatalen Aviation Diesel Hamilton M.A.N. Engines Titusville Iron Works 
Cooper-Bessemer TypeENandGN Hercules Diesels Venn-Severin Model ‘‘D”’ 
Cooper-Bessemer Type JTB Hill Diesels Victor Horizontal Type 
Cummins Diesels Ingersoll Rand Type ‘S’’ Washington Iron Works Diesels 
De La Vergne Type VA International Harvester Waukesha-Hesselman Type 
De La Vergne Model VB Junkers Jumo Diesel Witte Types 

De La Vergne Model VE Kahlenberg Engines Worthington Diesels 

De La Vergne Model VG B.M.W. Lanova Diesel Yankee Diesel 

De La Vergne Model VM Z.0.D. Aviation Diesels 


DIESEL ENGINES, INC.—Two West Forty Fifth Street—New York City. 

Enter my order for a copy of A BOOK ON DIESEL ENGINES by Rex W. Wadman, for which I enclose $3.00. I understand that the sub-title 
of this book is ‘Diesel Engine Catalog’’ and I further understand I can return the book to you, in good condition, within ten days of its receipt 
by me, for full credit, if it doesn’t meet my requirements. 


MAIL TODAY 
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DALLAS RAILWAY AND TERMI- 
NAL COMPANY PLACES EIGHT 
DIESEL-ELECTRIC BUSES IN 
OPERATION 


* Dallas Railway and Terminal Company 
recently placed eight Mack-General Electric 
coaches in operation on their Love Field Line 
in Dallas, Tex. These 41-passenger Diesel-elec- 
tric coaches replace 35-passenger gasoline coaches 
operating from downtown Dallas through a 
good residential section and then through a 
fast growing industrial section to Love Field, 
the municipal airport crossroads of the Coast to 
Coast and the Great Lakes to the Gulf Airlines. 
Loads are heavy on both inbound and outbound 


buses along this route. 


BUDA APPOINTS NEW SALES 
ENGINEER 


M. R. K. MANGAN, Vice President of 
The Buda Company of Harvey, Illinois, has 
announced the appointment of Mr. L. H. 
Crafts as sales engineer in charge of Marine 


Engine Sales in the Eastern territory. 


Mr. Crafts was for several years employed by 
The Lycoming Manufacturing Company and 
more recently was sales manager of their Marine 
Division. Prior to his association with Lycom- 
ing and after leaving the University of Penn- 
sylvania, Mr. Crafts was in the U. S. Navy, and 
spent several years in all types of sales and en- 
gineering work. 


Mr. Crafts will be glad to see all his friends at 
his new headquarters—The Buda Company of- 
fice and store at 253 West 64th St., New York, 


_ Maxim Silencer Company announces 
the appointment of Eliot W. Higgins as special 


representative. Mr. Higgins returns to this com- 
pany after a period of several years’ absence 
during which time he has been identified with 
the silencing field in all its branches. 


Diesels 
of Tug 
Keith” 
for 
Toughest 
Towing Job” 
Have an 

ALNOR EXHAUST PYROMETER 


HE unique, but immensely powerful “Open River” type tug “Keith,” 

owned by Columbia-Snake River Towing Co. and operated on the 
Columbia River from Portland to Umatilla, is powered with two new type 
1000 hp. DNG-6 Enterprise 12 x 15 Diesel Engines. 


Designed to operate in the wild upper reaches of the Columbia River 
where the rapids are swift and the channel a corkscrew, this tug is called 
upon to meet unusual conditions. 


Every feature in the design and construction of this tug was consid- 
ered and chosen to meet these special conditions. The armoured hull, the 
shallow draft, the special type of drive for utmost flexibility, the engine 
mountings, the main power units all facilitate operation of this outstand- 
ing vessel. 


To aid the engineers in keeping a close check on the combustion 
conditions of each cylinder, thus insuring the continuous, efficient, 
instantly responsive performance, these Enterprise Diesels are equipped 
with an Alnor Exhaust Pyrometer as shown in the engine room view above. 


If you are using Diesel power or are planning an installation, it will 
pay you to learn more about “Alnor” Exhaust Pyrometers. 


Write for Catalog. 


ILLINOIS TESTING LABORATORIES, Inc. 
423 NORTH LaSALLE STREET . CHICAGO, ILLINOIS 


“Alnor Pyrometers’’—The ENGINE X-Ray 
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SIBLEY TO D.E.M.A. 


@.:; A. SIBLEY has been appointed Sec- 
retary of the Diesel Engine Manufacturers’ As- 
sociation and the offices of the Association have 
been removed from 2 West 45th Street to Mr. 
Sibley’s office at 205 East 42nd Street. The tele- 
phone number is MUrray Hill 4-3657. 


The Diesel Engine Manufacturers’ Association 
is to be heartily congratulated on obtaining the 
services of Mr. Sibley as its Secretary: his ex- 
perience and contacts in the Diesel industry 
peculiarly fit him for this work. 


DIESEL CONVENTION TO 
ASBURY PARK 
HE Oil and Gas Power Division of The 
American Society of Mechanical Engineers has 
made arrangements to hold its annual conven- 
tion at the Hotel Berkeley-Carteret at Asbury 


Park, New Jersey, June 19 to 22. 


As in previous years, a room will be set aside 
for exhibits and a full schedule of interesting 


papers will be read during the convention. 


Further details on the program will appear in 
DiesEL PRoGREss next month. 


STARTLING SAVINGS 


During the past several years,_MICHIANA Oil Filters have 
been responsible for startling oil savings on important Diesel 


engine equipment... . 


. . On high speed trains, -MICHIMNA 


Filters have increased the length of time between oil changes 
sufficient to pay for the filters in a few days . . . And besides such 
immediate savings,—better lubrication, reduced maintenance, 


longer engine life are assured. 

For the Diesel engines or Diesel-equipped machinery 
you buy,—it will pay you to specify MICHIANA Oil 
Filters, Re-Packable Type,—or write us for infomation on 
. . MICHIANA PRODUCTS 
CORPORATION, Michigan City, Indiana. 


MICHIANA 


Re-Packable Element 


OIL FILTERS 


for all Diesel and Gasoline Engines 


complete range of sizes... . 


Re-Packable 
Element 


ATLAS SALES 


LECK ENGINEERING COMPANY, dis- 
tributors for Atlas Imperial Diesel Engine Co., 
reports the sale of one 600 hp. Atias Imperial 
marine Diesel engine, 6 cylinders, 15 in. bore, 
19 in. stroke, to The Edwards Co., Inc., of Reed- 
ville, Virginia, for installation in their Mcn- 
haden fishing boat IV. L. Messick to replace 


steam equipment. 


They report also the sale of one 160 hp. Atlas 
Imperial marine Diesel engine, 6 cylinders, 9 in, 
bore, 12 in. stroke, 325 rpm., to the W. E. Val- 
liant & Co. of Cambridge, Maryland, for instal- 


lation in their boat Marydel. 


HERCULES DEVELOPS WELL- 

ROUNDED DISTRIBUTOR OR- 

GANIZATION FOR DIESEL RE- 

PLACEMENT ENGINES FOR FORD 
TRUCKS 


the growing demand for 
Diesel engines for small truck applications, Her- 
cules Motors Corporation of Canton, Ohio, has 
built up an efficient distributor organization 
for the sale and installation of its Diesel re- 
placement unit for the Ford truck chassis. 


The Hercules complete “packaged” unit can be 
readily installed in the Ford truck chassis for 
the years 1935 to 1940, including left-hand drive 
Cab-Over-Engine Models — without any major 


alterations in the truck chassis. 


While the Ford Motor Company uses the iden- 
tical packaged unit in chasses built for export, a 
Diesel-equipped truck is not offered by Ford 
in the domestic market or in Canada. All Ford 
dealers, however, are in position to supply the 
Hercules Diesel. To better serve the dealers, 
also the truck owners, Hercules distribuiors 
have been established principally in Ford Motor 
Company branch cities — where engines are in- 
stalled and where parts and equipment are 
quickly available for servicing the engines. 
Twenty-two of the thirty-four Ford branch cities 
in the United States now have Hercules dis- 
tributor representation. The total number of 
Hercules distributor points at present is thirty- 


one with a few key locations still to be covered. 


Operating records show that exceptional econo 
mies result from the use of the Hercules Diesel 
when installed in truck or tractor-trailer units 
hauling profit-producing payloads over sufhc ent 


mileage. 
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CATERPILLAR MODEL D3400 


 =_——- out its line of Diesel marine 
engines, Caterpillar Tractor Co. of Peoria, IIL, 
has announced the 25 hp. Model D3400. 


The new engine is especially well suited for 
lobster, scallop and oyster fishing boats, or for 
any of the general line of small, open type work 
boats. It has 4 cylinders, with a bore of 334 in. 
and a 5 in. stroke. Its maximum hp. output 
is at 1,500 rpm. and its rating is for continuous, 


sustained service. 


The new engine brings the line of Caterpillar 
Diesel marine engines up to six sizes, ranging 
from 25 to 135 hp. Like all other Caterpillar 
models, the D3400 is offered with an auxiliary 
gasoline engine as standard starting equipment; 


but is also available with electric starting. 


The unit is characterized by unusual simplicity. 
There is only one operating adjustment — the 
valves. Fuel injection equipment is entirely 
factory set, and requires no adjustment on the 
job. The injection valves are of the single ori- 
fice type, and the size of the opening eliminates 


the need for frequent cleaning. 


The D3400 marine engine is available with 
Twin Disc reverse and reduction gears with ra- 
tios of 1.62, 2.36, or 3.2 to 1.00, giving propeller 
speeds of 926, 635, and 469 rpm. respectively. 


FAIRBANKS - MORSE MOVES TO 
MARITIME EXCHANGE 
BUILDING 


Ti: New York branch of Fairbanks-Morse 
& Company, manufacturers of Diesel engines, 
has taken possession of their new offices in the 
Maritime Exchange Building at 80 Broad Street, 
where they now occupy the entire sixth floor. 
Thomas Drennen, sales manager for the eastern 
territory for Fairbanks-Morse, is in charge of the 
ofhce. The telephone number is HAnover 2-7470. 


IN LUBE OIL MAINTENANCE 


Above view shows an early model 
Briggs batch reclaimer installed (two 
years ago) on a Diesel at The Brunswick 
Home, Amityville, L. I. This reclaimer 
is producing 50 gallons of clear lube 
oil on each refill cartridge at a cost of 
only $3.50. A good job ... but, in 
less than two years, we have learned 
how to do it better. 


Now we offer complete and continuous 
oil clarification. Above view shows a 
Model 4-P-8-90 Clarifier in service on a 
modern 950 hp. Diesel operating in tug- 
boat service on the Card Towing Com- 
pany’s Raymond Card—maintaining re- 
finery pure lubricating oil at a cost of 
only FOUR MILLS PER HUNDRED 
H.P. HOURS. 


We are prepared to supply lube oil clarifiers to meet your requirements. 
Write for full details. 


BRIGGS CLARIFIER 


DEPENDABLE 
DIESEL STARTING 


NEW Quincy Design Acclaimed 
by the DIESEL INDUSTRY 


@ New QUINCY COMPRESSORS are be- 
ing furnished as standard equipment 
with Diesel engines made by several of 
the largest Diesel Engine manufacturers 
in the country. They have been in- 
stalled in hundreds of the most modern 
up-to-date DIESEL Power Plants. The 
new QUINCY COMPRESSORS are also 
standard equipment on many well- 
known makes of Diesel Auxiliary Units 
for Marine service. Designed for every 
starting service requiring intermittent 
pressures up to 500 lbs. per sq. in. All 
types of mountings. 

WRITE TODAY! for FREE New 


for Diesel Starting. 


Quincy Compressor Co. 
430 Main St. Quincy, IMinois 


Branch Offices: 
New York Chicago San Francisco 


COMPANY 


WASHINGTON, D. C. 


* 


ABOVE: Model 320 
Quincy compressor. 


LEFT: Model D-320-S 
Quincy compressor mount- 
ed on extended base with 
both electric motor and 
gasoline engine. Change- 
able V-belt drive. 


Only QUINCY OFFERS ALL THESE FEATURES 
Timken Roller Bearings @ Semi-Steel Pistons @ Perfectly Balanced 
Crankshaft @ Cushioned Steel Valves @ Lynite Rods @ Constant 
Level Oiling @ Improved Coolirg @ Nickel Chrome Castings. 


4 
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2 | 
COMPRESSORS 
assure 
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Catalog containing complete in- 
. formation on this new Quincy line ee 
59 
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Young Water-Cooled Supercharger 
Intercooler for Four-Cylinder Superior Diesel Engine 


Another Young cooling accomplishment. 
performance of both Diesel and gasoline engines. Their use presents a prob- 
lem of cooling the air from the supercharger in order to realize this increased 
performance. The above illustration represents the solution of one such 
problem by Young engineers. Place your particular problems before us. 


Write for new descriptive catalogues 


YOUNG RADIATOR COMPANY 


Racine, Wisconsin 


Superchargers greatly increase the 


DIESEL EQUIPMENT 


MARKET-PLACE 


Dependable used Diesels, power ma- 
chinery and equipment. 

Four great distribution and _ service 
depots; coast to coast coverage. 

We buy and sell. Send us your offer- 
ings. Advise us of your requirements. 
We can quickly locate the equipment 
you n 

Qualified engine experts and service 
men. 

Courtesy to brokers and agents. 
Address inquiries to Dept. DPR. 


_ DIESEL POWER & MACHINERY CO. 


+ from coast to coast + 


gutcaco, ‘2012 Larrahee St.; MEMPHIS, 4 
_ Monroe Street; NEW YORK, 31-30 ao 
 Bivd., Long Island City; LOS ANGELES, 2118 


San Road. 


VALVES 
Engineered for Diesels! 
JADSON MOTOR PRODUCTS CO. 


8354 WILCOX AVE. e BELL, CALIFORNIA 


OUR 78TH YEAR 


PICKERING GOVERNOR CO. 


PORTLAND, CONN. 


DOUBLE, SEAL 


Double Seal | Ring Co. * FORT WORTH, TEX 


Chambers Stre 


VIKING: 


AFETY CONTROLS 


for DIESEL ENGINES 


VIKI INSTRU UMEN TS, INC. 
A 


STAMFORD, CONNECTICUT 


@ An outstanding Diesel Installation deserve: 
outstanding auxiliaries. 
The Crosbyton, Texas, Power Plant 
Diesels are served by a Cooling Tower 
and Heat Exchangers manufactured by— 


WATER COOLING EQUIPMENT CORP. 
1137 Hereford St. Louis, Mo. 


Latest Diesel Patents 


A description of the outstanding patented in- 
ventions on Diesel and Diesel accessories as they 
are granted by the United States Patent Office. 
This information will be found a handy ref- 
erence for inventors, engineers, designers and 
production men in establishing the dates of 
record, as well as describing the important 
Diesel inventions. 


Conducted by C. CALVERT HINES* 


2,168,528 
EXHAUST PASSAGE OF TWO-STROKE IN. 
TERNAL COMBUSTION ENGINES 
Michel Kadenacy, Paris, France 


Application October 25, 1935, Serial No. 46,805 
In Great Britain November 8, 1934 


3 Claims. (Cl. 60—32) 


1. A two-stroke cycle internal combustion en- 
gine, wherein the burnt gases are discharged 
from the cylinder into an exhaust conduit sub- 
stantially as a mass whereby the said mass 
moves outward and thereafter returns towards 
the cylinder from a point which may be within 
the said exhaust conduit, the said conduit pro- 
viding a free passage for the burnt gases to the 
limit of outward travel of said mass, and where- 
in an inlet is opened for the introduction of 
fresh charge while the exhaust port is still open 
and when the said issuance of the burnt gases 
is in full progress and causes a suction effect to 
be exerted in the cylinder, having means on the 
exhaust system for modifying the action of the 
said mass on the gases in the exhaust pipe, and 
the action of the return of the burnt gases upon 
the cylinder contents, the said means compris- 
ing a chamber other than the engine cylinder 
in open communication with the exhaust con- 
duit at a point situated nearer the cylinder 
than the limit of outward travel of the burnt 
gases upon their mass exit from the cylinder, 
whereby upon the opening of the exhaust ori- 
fice for the discharge of the mass of burnt gases, 
the said mass is directed past the said coi- 
munication during its outward motion, so that 
there is first an increase in pressure in the €x- 
haust pipe adjacent the cylinder, which is 
transmitted through the gases contained in the 
exhaust pipe to the gases contained in said 
chamber, and thereafter a depression is formed 
in the cylinder and in the exhaust pipe adja- 
cent the cylinder followed by a depression in 
the said chamber, and returning gases enter tie 
said chamber, which is then at a lower pressure 
than the engine cylinder and the exhaust pipe 
adjacent the engine cylinder. 


*Patent Attorney. 811 E. Street, N.W., Washington, D ©. 
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DO YOU OPERATE DIESELS? 
METERING 


e WILL STOP LOSSES e CUT COSTS 
e IMPROVE EFFICIENCY IN YOUR PLANT 


@ There is only 
one accurate 
way to measure 
the oi! _con- 
sumed by Diesel 
engines — by 
meter.Diesel 
power requires 
accurate meter 
records to prove 
its economy. In 
addition, the 
careful daily 
analysis of 
meter readings Diesel Engine Fuel Consumption 
will show up Checked by Pittsburgh Meter 
power loss at its 

inception and guard against overloads. Write for 
literature. 


PITTSBURGH EQUITABLE METER CO. 
PITTSBURGH, PENNA. 


4 teelbestos 
GASKETS 


DETROIT GASKET AND MFG. CO.- DETROIT 


PRECISION BEARINGS 
BALL ROLLER THRUST 
for every load, speed and duty 
NORMA-HOFFMANN BEARINGS CORP. 
Stamford, Conn. 


WANTED: Draftsmen between 25 and 35 
years of age, experienced in Diesel Plant 
Layout Work and in engine details. Give 
full particulars of education, health, past ex- 
perience, salary desired for permanent posi- 
tion and submit recent photograph. Reply to 
Box 123, DIESEL PROGRESS 
2 West 45th Street, New York. 


AN EASY WAY 
TO CLEAN YOUR 
LUBE OIL COOLERS 


Want to save time, save money in 
cleaning your oil coolers? Then investi- 
gate the successful, low-cost Oakite 
method. No dismantling of unit neces- 
sary! Circulation of recommended 
Oakite solution through system speed- 
ily, thoroughly removes carbonized oil 
deposits. Heat transfer efficiency is re- 
stored . . . lube oil is maintained at 
proper temperature. Interesting data 
FREE on request. 


OAKITE PRODUCTS, INC. 
‘SS Thames St., New York 


CLEANING 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


2,164,684 


METHOD OF INJECTING FUEL INTO 
INTERNAL COMBUSTION ENGINES 


Joseph G. Kimmel, Sarasota, Fla. 
Application February 6, 1937, Serial No. 124,478 


6 Claims. (Cl. 123 — 32) 


6. The method of injecting fuel charges into 
an internal combustion engine cylinder through 
an injection nozzle, which comprises supplying 
a relatively heavy hydrocarbon fuel oil to the 
nozzle, and subjecting it to the injection action 
of a lighter hydrocarbon compound under tem- 
perature and pressure conditions approximating 
critical condtions, at least one of such conditions 
being above the critical point. 


2,167,892 
LIQUID FUEL FEEDING DEVICE FOR IN- 
TERNAL COMBUSTION ENGINES 
Raymond Leslie Kent, Marston Green, near Bir- 
mingham, and Murray Duncan Scott, Bury 
Green, Cheshunt, England 
Application November 3, 1936, Serial No. 109- 
038 In Great Britain November 8, 1935 


3 Claims. (Cl. 261—50) 


AL 


1. A fuel raising and carburetting device for 
use in internal combustion engines, comprising 
a fuel chamber, mixture passage including a 
Venturi tube, a pressure responsive member, 
means placing said member and the fuel cham- 
ber in communication with the throat of the 
venturi, a fuel jet including a jet opening and 
a needle valve for controlling the effective area 
thereof, means connecting the jet opening on 
one side thereof to the venturi and on the other 
side to the fuel chamber, and a choke piece 
movable into and out of the Venturi throat to 
vary the choke opening, both the needle valve 
and choke piece being actuated by the pressure 
responsive member which is so restrained that 
it will cause a depression in the system suffi- 
cient to raise fuel to the fuel chamber before 
it increases the jet and choke openings. 


STOP COMPLAINTS 
about Exhaust Noise! 


Caterpillar Diese! 013000 ot Astorio, L.I, Noise 


complaints are prevented with a Burgess Snubber 


This Snubber Solves 
Tough Engine Problems 


Do you get complaints about engine ex- 
haust noise? If so, a Burgess Snubber will 
stop complaints immediately. It does not 
muffle noise—it prevents noise. It ‘‘Snubs 
the Slugs” of high pressure exhaust gases 
and dissipates them before they detonate. 
Furthermore, an unrestricted exhaust pas- 
sage is provided during the scavenging 
stroke. Therefore, peak back pressures and 
loss of engine efficiency are avoided. 


BURGESS 
SNUBBERS 


Patented and Patents Applied For 
Send for FREE Data Boo 
Burgess Battery Company 
Acoustic Division, Dept. DPR 
wee 500 W. Huron St., Chicago, Ill. 
Please send Snubber Data Book 
which gives complete informa- 
tion on engine exhaust problems. 
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Dependable WWIHILL PUMPS 


WRITE FOR GENERAL PUMP CATALOG 


TUTHILL PUMP COMPANY © 933 E. 95TH ST. © CHICAGO, ILL 


THERMOIL-GRANODINE 


It Maintains Lubrication | 
Lessens Frictional Wear | 
| 


AMERICAN CHEMICAL PAINT CO. 
Box 304, Ambler, Pennsylvania 


NULLIFY 
BREAK-IN WEAR 


with 


Resists Rust 


2,167,946 

INTERNAL COMBUSTION ENGINE 

Edward -Gray, Detroit, Mich., assignor of one- 
half to Gar Wood, Detroit, Mich. 

Original application May 15, 1933, Serial No. 

671,177, now Patent No. 2,119,535, dated 

June 7, 1938. Divided and this application 

June 14, 1937, Serial No. 148,088. 


7 Claims. (Cl. 123—50) 


1. In combination, a cylinder, a pair of op- 
posed pistons in said cylinder, a power shaft, 
means connecting said pistons with said power 
shaft for converting rectilinear movement of 
said pistons into rotary movement of said power 
shaft, said cylinder having intake and exhaust 
ports in the wall thereof adapted to be covered 
and uncovered by respective pistons, the intake 
ports being disposed whereby they are uncov- 
ered and remain uncovered by their respective 
piston for a longer period in a cycle of the 
engine than said exhaust ports, a manifold in 
communication with said intake ports, means 
for supplying air under pressure to said mani- 
fold, a supplemental valve between said intake 
ports and said manifold and adapted to prevent 
communication between the interior of said 
cylinder and said manifold until after the 
exhaust ports have been uncovered, said means 
for supplying air under pressure to said mani- 
fold comprising a pair of pumps mounted on 
diametrically opposite sides of said cylinder, and 
means connecting said pumps with the motion 
converting means of one of said pistons for ac- 
tuation thereby. 


WORLD 


PETROMETERS 


THE 


EVERYWHERE 


SUPPLY 


PETROMETERS 


DIESEL OIL 


INDICATE 


OlL SUPPLY 


FUEL 
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Keep VELLUM 


2,168,131 
INTERNAL COMBUSTION ENGINE 
Otto Mader, Dessau-Ziebigk, Germany, assignor 
to Junkers Flugzeug- und Motorenwerke Ak- 
tiengesellschaft, Dessau, Germany 
Application July 22, 1937, Serial No. 155,013 
In Germany August 3, 1936 
7 Claims. (Cl. 123-173) 
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4. In an internal combustion engine having a 
liquid cooled cylinder, a cover, and a liner in 
said cylinder, said cover and liner having con- 
tact surface edges, at least one of said edges 
having a substantially spherical surface, the 
center point of which lies within said liner and 
on the axis thereof, means engaging said sur- 
faces, and means for holding said surfaces in 
contact with said packing means. 


2,168,605 
ATTACHMENT FOR INTERNAL 
COMBUSTION ENGINES 
Lester H. Messinger, Jr., Trumbull, Conn., 
assignor to Messinger Devices, Incorporated, 
Bridgeport, Conn., a corporation of Connec- 
ticut. 
Application November 27, 1937, Serial No. 
176,844 


21 Claims. (Cl. 123—103) 
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1. In combination with an internal combustion 
engine including a water cooling system, a 
pump operated in accordance with the speed of 
said engine and circulating the water in said 
system, a pressure responsive control means 
connected with the discharge side of said pump 
to be influenced by the pump generated and 
static pressures of the water in said system, 
other pressure responsive means connected else- 
where in said system to be influenced by the 
static pressure only of said system, and means 
whereby said second means balances out the 
effect of static pressure o nthe first means leav- 
ing the latter to be effected solely by changes 
in the pump generated pressure of the water in 
said system. 


On Hand— 


’ It Ils Always Ready For Use 
Cut or tap out Quality Gaskets as needed. You can rely 
on VELLUMOID Gaskets to make tight connections which 


stay tight. 


THE VELLUMOID CO., 


WORCESTER, Mass., & DETROIT, Mich. 
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THE LIQUIDOMETER CORP. 
36-24 Skillman Avenue 


Long Island City New York 


AMERICAN BOSCH 
FUEL INJECTION EQUIPMENT 


AMERICAN BOSCH CORPORATION 


SPRINGFIELD, MASS. New York Chicago Detroit 


Gray Marine Diesels 
Based on the Engine developed 
and built by General Motors, 
adapted and equipped for marine 
use by 

1 to 6 cylinders, 25-165 H.P. 
Both Rotations 
Reduction Ratios to 4.4:1 
Fresh water cooling is standard 
GRAY MARINE MOTOR COMPANY 
690 Canton Ave. Detroit, Mich. 
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Tight as Pipe 
but Flexible 


U.S. Coast 
Guard Cutters 
“Raritan” and 
“Naugatuck” 


Flexible PENFLEX 


Exhaust Pipes 


@ Excellent reports have been received on 

the 6-cyl. Series 71 General Motors 2-cycle 
generating sets that supply these sturdy 
craft with auxiliary power. Equipped with 
our patented air-jacketed pipe for the ex- 
hausts, vibration can never be a source of 
danger. Each foot of this all-metal tubing 

has *4” of “come and go”; no strain on 
fittings, no “erystallization”, What 
can we do for you? All sizes to 12”. 


Bul. 70 


Pennsylvania Flexible Metallic Tubing Co. 


7231 Powers Lane, Philadelphia, Pa. 


CRACKED HEADS WELDED 


° ENGINES REPAIRED 
Satisfaction WALWE SEATS 
Guaranteed HARD SURFACED 


BRODIE 117 Clifton PI. 


WORLD'S LARGEST AND EXCLUSIVE 
MANUFACTURERS OF HYDRAULIC 
GOVERNORS FOR PRIME MOVERS 


ROCKFORD ILLINOIS 


MID-WEST 
DYNAMATIC DYNAMOMETERS 
Engine Bases — Supports — Tachometers 
MID-WEST DYNAMOMETER 


& ENGINEERING COMPANY 
60th & Western Avenue Chicago, Ili. 


COOL YOUR DIESELS with 
““BUFFALO”’ Evaporative Water Coolers 


Write today for Complete Information 
BUFFALO FORGE COMPANY 


490 Broadway, Buffalo, N. Y. 
Canadian Blower&ForgeCo., Ltd.,Kitchener, Ont. 


For ANY Type of Electric Equipment 
Call the Nearest G-E Office. 


GENERAL @ ELECTRIC 


SCHENECTADY, N. Y. 


ENGINES GRESS — 

; 
HEMPHILL DIESEL SCHOOLS Bey 

Original Gelusive 

Diesel Fraining Schoot 

| 
communications 

Hemphill Diesel Courses should” be sent 

one ol the following addresses: ey 

91-28 Queens Blvd. L. C.. NEW YORK 2020 Larrabee 
St., CHICAGO, ILLINOIS ¢ 2121 San Fernando Rd., LOS pai & 

ANGELES, CALIFORNIA 421 Monroe Ave., MEMPHIS. 

TENNESSEE «+ 1365 Granville St.. VANCOUVER. B. C. a 

4 = 

| 

| 
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Diesel Generating Units 
| Greatly Reduce ElectricCurrent Cost 


| This Ruston slow sbeed, heavy duty Diesel Gen- 

erating Unit supplies current for the Brunswick 

General Home, Amityville, Long Island, at a saving 
of 74% over utility current cost. 


We specialize in Diesel Generating Units 
for private utilities, offering dependable 
electric current source at large savings. 
We carry in stock complete equipment 
for small to medium rated power plants. 


Write for a survey of your 
power requirements, 


PEET & POWERS, Inc. 
70 EAST 45th ST., NEW YORK 
Telephone MUrray Hill 9-2828 


TION 


@ Furnish dependable day-after-day lubrica- 
tion at very low cost. Require no attention 
from the operator except to fill the reser- 
voir when necessary. @ Start, stop; speed 
up and slow down with the engine and de- 
liver just the desired amount of oil. Have 
a wide range of feeds, easily adjusted. @ In- 
dividual pumping units are removable with- 
out stopping lubricator. Furnished with 
any required number of feeds; ratchet or 


rotary drive. Write for Catalog 94B 


MANZEL BROTHERS CO. 


275-277 Babcock St. 


Buffalo, N. Y. 


ELLIOTT COMPANY TO BUILD 
BUCHI SUPERCHARGERS 


= COMPANY, Jeannette, Pa., has 
acquired from Dr. Alfred J. Buchi of Winter- 
thur, Switzerland, a license to manufacture 
superchargers for use with the patented Buchi 
supercharging system, and in accordance with 
Buchi design patents. The field of application 
covered by the license agreement includes four- 
stroke-cycle internal combustion engines for 


stationary, marine and traction purposes. 


The superchargers, commonly called turbo- 
chargers, are small, compact, highly efficient, 
turbine-driven centrifugal blower units. They 
are used to scavenge and supercharge four- 
stroke-cycle internal combustion engines. The 
turbine is propelled by the exhaust gases from 
the engine in an ingenious manner which ob- 
tains maximum benefits from the energy in 


the exhaust gas. 


The Buchi system and turbo-chargers are well 
and favorably known in the Diesel field. Dr. 
Buchi’s patents in Europe date from 1926, and 
the system has received world-wide recognition 
by engine builders. It has adequately proven 
its ability to increase materially the power out- 
put, and improve the operating economy and 
reliability of four-cycle engines. 


Pw. H. WILKINSON, aviation editor 
of Dieset Procress and consultant on Diesel 
aviation, presented a comprehensive paper en- 
titled, ““The Performance of Modern Aircraft 
Diesels,” at the 35th Annual Meeting of the 
Society of Automotive Engineers at Detroit on 
January 17. The paper was illustrated with 
slides showing some of the progress made with 
Diesel aircraft engines in Germany and France 
as well as in the United States. 


Hiv: you read the advertisement on page 
56 of this issue? If not, will you turn to it 
now — you need this book and it is so reason- 
ably priced—use the coupon today —now! ! 


COLUMBIA A. C. GENERATORS 


© For a perfect combination couple up your engines 
with Columbia A. C. Generators. They're built for 
adaptation to your engine mountings and will give 


years of trouble-free service. 


Sizes: 1 to 300 KVA in speeds of 1800, 1200, 
900, 720, 600, 514, and 450 R.P.M. Send us 


your blue-prints for quotations. 


COLUMBIA ELECTRIC MFG. CO. 
4503 HAMILTON AVENUE + CLEVELAND, OHIO 


A. C. Generator 
with Belted Exciter 


POWER & LIGHT for LESS 
THAN ONE CENT a K.W.H. 


@ The difference between your present 
current costs and the low operating cost 
of a WITTE Dieselectric Plant will soon 
pay for one of these outstanding light and 
power producers. And you'll be sure of 
dependable, ever-ready operation day in 
and day out. Sturdy, _ 

compact—easy to in- — - 
stall. Horizontal and 
Vertical. Manual or 
electric starting or 
competely automatic. 


1,500 
TO 
8,000 
WATTS 


DIESELECTRIC 


PLANTS 


Backed by 70 years of reliability. Easy to 
buy under "Pay From Savings Plan." $825 
and up f.o.b., K.C., Mo. Write NOW for 
complete details. 


WITTE ENGINE WORKS 


| 2443 OAKLAND AVE. KANSAS CITY, uo. | 


Spark A rresting Silencers 
= —FOR DIESEL EXHAUSTS=—= 
THE MAXIM SILENCER CO. 


HARTFORD, CONNECTICUT 


ONLY BUCKEYE DIESELS 


GIVE YOU ALL THESE FEATURES 


1. Silent Watchman (Patented). 

2. Full pressure lubrication system. 

3. Sleeve cylinders. 

4. Exhaust and intake manifolds not bolted 

to cylinder head 

5. Reversible shell type silver alloy bearings. 

6. Individual pump for each cylinder. 

7. Completely enclosed. 
They insure long life, high efficiency, low 
maintenance—all meaning lower power costs. 


Write for catalogs on your letter-head. 
The Buckeye Machine Co. 
Lima, Ohio 


Engine Builders Since 1908 
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